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A  Times  Square  Data  Display 

IT""]  Build  this  scrolling  touchtone  decoder 
*^-*  tor  your  tavonte  repeater  What  you  see 
is  what  you  hear  WA4T  EM 

Color  Computer  SSTV:  Part  It 

Complete  the  picture  by  adding  weath- 
er-satellite facsimile  to  your  new  color 
SSTV  system.  KfeAEP,  W86DQT 

Transistors:  A  Biased  Approach 

In  Part  I,  KC0EW  takes  the  mystery  out 
of  solid  state  with  clear  talk  and  practical 
examples.  KC0EW 

Yikes!  Spikes! 

5T"  V  ou  paid  good  money  for  that  computer 
- — I  system.  Now  spend  a  few  hours  build- 
ing an  insurance  policy  against  voltage 
spikes  W1UO 

Give  Your  Micro  the  World 

a  There's  no  voodoo  involved  in  analog- 
'  to-digitat  conversion,  In  fact  here's  a 
project  for  your  TRS-80  that  uses  only  two 
chips! 
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D  OWN 


For  the  ultimate  in  two- 
meter  communications,  ICOM 
presents  the  (C-271H  transceiver 
with  a  high  dynamic  range 
receiver  and  a  400  watt 
transmitter.  Operating  from  the 
IC-PS30,  IC-P515,  or  the  internal 
IC-PS35  (optional),  the  IC-271H 
brings  all  the  advanced 
functions  ot  the  latest  CPU 
controlled  radios  to  your  shack. 

100  Watts.   Now  a  two- 
meter  base  station  with  100 
watts  of  internal  power!  The  IC- 
271 H  piovides  all  the  power 
required  for  operation  from 
remote  places  to  repeaters,  or 
for  simplex. 


Subaudible  Tones. 

Included  as  a  standard  feature 
are  32  built-in  subaudible  tones 
which  are  easily  selected  by  ro- 
tating* the  main  tuning  knob.   PL 
tones  may  be  stored  into  memory 

32  Full- Function  Memories. 
Each  tunable  memory  holds 
frequency,  offset,  offset  direction, 
mode  and  subaudible  tone- 
Each  parameter  is  selected  by 
rotating  the  main  tuning  knob  in 
conjunction  with  the  switches  on 
the  front  panel. 

PLL  locked  at  10Hz,  An 

extremely  low-noise,  professional 
receiver  and  a  good  signal-to- 
noise  ratio  PLL  allows  the  IC- 
271  H's  synthesizer  to  lock  to  10Hz 
providing  receiver  performance 
unparalleled  by  any  other  VHF 
receiver 


Fluorescent  Display.   COM  s 

high-visibility,  multicolor  display 
gives  easy-to-read  display  of  all 
information  necessary  for  fogging 

a  contact.   Frequency,  mode, 
duplex,  offset  direction,  RIT  fre- 
quency, memory  channel  and  PL 
tone  can  be  displayed. 

Scanning.  The  IC-271H  can 
scan  memories  and  programmed 
sections  of  the  band  or  modes 
Mode-S  scan  can  be  used  to 
scan  only  memories  with  a  par- 
ticular mode  or  lack  out  fre- 
quencies continuously  busy  so 
the  receiver  will  not  stop  at  that 
memory  channel  while  scanning 

Other  Standard  Features. 

To  facilitate  the  operation  of  the 
C-271H.  ICOM  has  incorporated 
a  duplex  check  switch,  ail-mode 
squelch  receive  audio  ton** 
control,  S-meter,  center  meter, 
seven -year  lithium  battery 
memory  backup,  accessory 
connector  and  microphone. 

Optional  Features.  IC-271H 
options  are:  switchable 
preamplifier,  CTCSS 
encoder/decoder  (encoder  is 
standard),  computer  interface 
and  voice  synthesizer. 


Size.  Only  11%  inches  wide 

by  4^6jnches  high,  the  IC-271H  is 
styled  to  look  good  and  engi- 
neered for  ease  of  operation 


The  1C-274JL   The  K>271A 
with  25  watt  output  is  available 
and  has  the  same  features  as 
the  IC-271H  plus  an  optional 
IC-PS25  internal  power  supply  to 
make  it  a  compact,  go- 
anywhere  two-meter  base 
station.  See  the  IC-271A(H)  and 
other  fine  ICOM  equipment  at 
your  iCOM  dealer  today. 
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HERE'S  WHERE 

YOU  GET  THOSE 

LOW,  LOW  PRICES  ON 

KENWOOD 


PLUS  FREE  SHIPMENT 

MOST  ITEMS  UPS  SURFACE  (Continental  USA.) 

CALL  NOW  OR 
DROP  INTO  ANY  OF 

OUR  SIX  LOCATIONS 
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IC-02AT 
IC-04AT 

CALL! 


TRISTAO  SALE 

MA-40     SALE  $549 

40',  2  SECT  TUBULAR  TOWER 

MA  550   SALE  $899 

55'  3  SECT  TUBULAR  TOWER 

IN  STOCK 


MHMM 


SALE! 


8-3016  SALE  $199,95 
S-1016  SALE  $249.95 
8-108  SALE  $159.95 
B-23A  SALE  $  89.95 
D-1010  SALE  $289.95 
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SALE 


KT-34A  SALE  $329 
KT-34XA  SALE  $469 
40M-2        SALE    $309 

CALL  FOR  LOW,  LOW  PRICES 
SO  THRU  1'«M  KLWI  ANTENNAS 


ALLIANCE 

ROTOR  SALE 

HD-73  ^      ■   U-110 

$99.95        $54.95 


W-51 
$899 


PERSONALIZED 

SERVICE 

BOB  FERREROt  W6FU 
President 

JIM  RAFFERTY,  N6RJ 
VP,  So  Cetit  Dtv  Anaheim 

Managers: 

GEORGE.W860SV  BuMngam* 

GREG.NePO  Oakland 

BOB,  K7RDH  Phoenix 

GLENN.K6NA  S*n  Diego 

AL,  K6VRA  Van  Noys  A 

end  other  active  amateurs 


FREE  SHIPMENT 

UPS  SURFACE  (Continental  U.S.)  (MOST  ITEMS) 

TOLL-FREE  PHONE 

INCLUDING  ALASKA  AND  HAWAII 

800-854-6046 

iCaht  ana  Arizona  customers  pte&se.  pftorig  or  vtstt  it$ted  stores) 

PHONE  HOURS:  9:30  AM  to  5:30PM  PACIFIC  TIME. 
STORE  HOURS:  WAM  to  5:30PM  Mon.through  Sat 
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LM  354 

IN  STOCK  S1599 


HAM 


Tt 


OUTLET 


ANAHEIM,  CA  92801 

2620  W  la  Palme, 

{714)  761-3033,  (213)  860-2040, 
Between  Disneyland  &  Knott s  Berry  Farm 

BURLINGAME,  CA  94010 

999  Howard  Ave., 

(415)342-5757, 

5  miles  south  on  101  from  S.F  Airport 
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2811  Telegraph  Ave.. 

(415)451-5757, 

Hwy  24  Downtown.  Lett  27th  off -ramp 

PHOENIX,  AZ  85015 

1702  W.  Camelbaek  Rd„ 
(602)  242-3515, 
E  a  si  of  Highway  17. 
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MasterCard 


SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Rd., 

(619)  560-4900, 

Hwy  163  &  Cfairemont  Mesa  Blvd 

VAN  NUYS,  CA  91401 

6265  Sepulveda  Blvd., 

(818)968-2212, 

San  Oiego  Fwy  at  Viclory  Blvd 
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HUSTLER 

DELIVERS 
RELIABLE  . 

ALL  BAND  HF  / 
PERFORMANCE 


Hustler's  new  6-8TV  ax- 
bond  trap  vertical  fixed 
station  antenna  offers 
all  band  operation 
with  unmatched  con- 
venience The  6-BTV 
offers  lO,  15,  20,  30, 
40>  and  75/80  meter 
coverage  with  ex- 
cellent bandwidth 
and  low  VSWR.  Its 
durable  heavy 
gouge  aluminum 
construction  with 
fiberglass  trap 
forms  and  stain- 
less steel  hard- 
ware ensuies 
long  reltabifity. 

Thirty 
meter  kits 
(30-MTK) 
for  4-BTV 
and^BTV 
are  also 
available, 


p™ 


WACOM 

DUPLEXERS 

Our  Eiclusive  Bandpass  Reject  Duplexers 
With  Our  Patented 

BpBrCIRCUITBFiLTERS 

provides 
superior  perfor- 
mance especially 
al  close  frequency 
separation 

Models  available  lor 
all  commercial  and 
ham  bands  within 
the  frequency 
range  of  40  to 
960  MHz 


,^9 


TELEPHONE 
817/848  4435 


Don't  miss  our  30  meter  excitement 


HUSTLE R  - 
STILL  THE  STANDARD  OF  PERFORMANCE. 
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3275  North  "B"  Avenue 
Klsslmmee,  Florida  32741 
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6  MODELS  •  RANGES  T0 1.3  GHZ 

CERTIFIED  CALIBRATION  »  METAL  CASES  -  LSI  CIRCUITRY 

WITH  NO  CUSTOM  tC'S    •    AC/DC  OR  BATTERY 

OPERATION  •  PRECISION  TIME  BASES  •  EXCLUSIVE  LED 

BAR  GRAPH  SIGNAL  STRENGTH  INDICATOR 

ON  MODELS  801  OS  &  8013-S 

MADE  IN  USA 


PRICE  LIST 


MODEL 


PRICE 


NI-CAD 
BATTERY 
OPTION 


TIME  BASE  OPTIONS 

#TCXO-80  #00(0-80 

±0.1  PPM  ±0.05  PPM 


#K-7000-AC  5  I  50. 

#7010-5/600  MHz  S235, 

#7OI0-S/I  GHz  S3 10, 

#8007-S  S3  50. 

#8010^5  S43S 

#8Gf3-S  S499. 


MODEL 

RANGE 
(FROM  10  m 

I. 'ME  BASE 

MRA&  Sf  NSJTMTV 

GATE  TIMES 

MAX  GESOUJTDN 

SENSTTMTY 
CONTROL 

EXT  CLOCK 
INRJT  OUTPUT 

ME1AL 
CASE 

PROBE 
PCWER 

F^v. 

StAB~D£5*GN 

500  MHz 

:  ABOVE 
500  MHz 

12MHI 

17MMJ 

60  Mm 

1 75  MH: 

MAX 

K-700OAC 

550  MHZ 

5.242&B 

i  1  PFWRTXO 

15  mV 
-24D6M 

N'A 

i  1  ->c 

10  H2 

100  Hz 

No 

No                    %5 

NO 

7010-S 

1GHz 
600  MHz 

10,0  MHz 

1 1  PPM  7CXO 
■±0.1PPM-TCXO 

10  mV 
-27D6M 

20  mV 
-21DBM 

13) 

.1,1.  10  SEC 

I 

.1HZ    1             1  HZ 

10  M2 

T&S 

No 

169 

No 

8007-S 

700  MHz 

taOMHz 

±i  PPM-TOCO 

•±a^PPMTCXO 

m-  0,05  PPM  OCXO 

10  mV 
-27DBM 

20  mV 
-21  DSKn 

(4) 

.01, 11   10 

SEC 

-1HZ 

1Hz 

10  Hz 

wS 

fet 

%S 

W10-S         | 

|         iGHi 

aoos 

1.3  GHz 

*A/AJL 

ASH  OPTION 

*^^^3l    b 

ACCESSORIES 


FM-1110 


Measure  audio  frequencies  faster  with  increased 
resolution  Multiplies  low  frequency  signals  by  10, 
1 00  or  1000.  Built  in  low-pass  filtering  and  signal 
amplification,  (Pictured  3rd  from  top)  SIM. 

5-A    1-1300  MHz  preamplifier  for  reading  extremely  low 
tevef  signals  Compact  afuminum  enclosure  can  be 
coupled  directly  to  BNC  input  connector  on  counter. 
Supplied  with  AC  adapter,  can  also  be  powered 
from  accessory  power  output  on  SOXX-S  series 
Front  panels.  25  d6  gain  to  JG  Hz.  10  dB  gain  at 
1.3  GHz , .  .  SIM. 


P-TOO     Direct  50  Ohm  probe    .  IIS 

P-10T      Low-pass  probe  Attenuates 
RF  frequencies    120. 

P-T02     Hi-Z  probe  Generaf  usage, 

2X  attenuation    S20. 


CC-70    Carry  caser  small,  for 
K-7000AC  70I0-S    . 


CC-80    Carry  case,  rarge  for  80XX-S 
series    .  ,  312- 


TA-100       RP  pick-up  antenna.  telescope-swivel  elbo 


112. 


CALL  FACTORY  TOLL  FREE 

1-800-327-5912 

FROM  FLORIDA  |30Si  771-2050  1 

TELEX  514849 


VISA 


L_ 


MasterCard 


QPTQelectronics 

5821  [\LE,  14th  Avenue    Ft.  Lauderdale.  Florida  33334 


To  US  and  Canada  Add  5%  to  max  of 
$10.  per  order  tor  shipping /handling 
Foreign  orders  add  15% 
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NEVER  SAY  DIE 

editorial  t>y  Wayne  Green 


THE  FCC— WHERE  DO  WE 
REALLY  STAND? 

Ifr  as  they  say,  good  news 
doesn't  sell  papers,  then  this 
FCC  news  flash  should  sell  one 
heck  of  a  lot  of  magazines.  My 
friends,  I  do  not  have  any  good 
news  for  you  as  far  as  amateur 
radio's  relations  with  the  FCC 
are  concerned. 

I  thought  things  were  bad  dur- 
ing the  Carter  administration. 
For  newcomers  {and  those  of 
you  with  short  memories),  the 
League  counsel  managed  to 
alienate  the  entire  seven- mem- 
ber Board  of  Commissioners 
right  at  the  beginning  of  their 
term  of  office.  I've  written  about 
that  incredible  performance  too 
many  times  to  rehash  it  again. 

One  result  of  that  was  serious 
talk  at  the  highest  levels  of  the 
FCC  about  abolishing  amateur 
radio  by  combining  the  CB  and 
ham  services.  Reagan  came 
along  in  the  nick  of  time,  Chang- 
ing  the  Commissioners  and  thus 
the  climate.  We  got  a  fresh  start. 

The  previously  almosl  Invisi- 


ble Amateur  Radio  National  In- 
dustry Advisory  Committee 
(NIAC)  suddenly  was  promoted 
to  prominence.  A  new  Long- 
Range  Planning  Committee 
made  up  of  top  communications 
executives  was  set  up  to  plan 
the  development  of  emergency 
communications  systems 
which  might  be  viable  even  in 
case  of  atomic  attack.  Amateur 
radio  was  obviously  a  key  ele- 
ment in  any  plans  for  emergency 
communications. 

Concerned  over  the  twenty- 
year  lack  of  significant  amateur 
growth*  a  factor  which  has  re- 
sulted in  the  average  age  of  am- 
ateurs going  up  into  the  fifties  in 
just  one  generation,  the  Com- 
missioners were  anxious  to  do 
almost  anything  which  would 
help  get  amateur  radio  growing 
again. 

They  viewed  amateur  radio  as 
an  enormously  valuable  Arner 
ican  resource  not  only  for  its 
value  for  emergency  communi- 
cations, but  also  as  a  stepping 
Stone  for  youngsters  into  high- 
tech  careers  and  a  source  of 


QSL  OF  THE  MONTH 

The  flag  gf  Earth,  symbolizmg  ttw  Sun.  Earth,  Moon,  and  the  vcwd  of  space.  ,  .  It  is  truly 
the  flag  of  all  mankind.  KSDZE's  card  was  copyrighted  in  1979  by  James  W,  Cadie, 

To  enter  youf  QSL.  mail  it  m  an  envelope  to  73,  80  Pine  Street  Peteroorouglh  NH  03458. 
Attn;  QSL  of  the  Month,  Winners  fecetve  a  one-yeaf  subscription  (or  extension)  to  73  Entries 
not  In  envelopes  cannot  be  accepted. 
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new  communications  technolo- 
gies. 

The  innovative  Japanese  used 
a  no-code  license  to  generate 
over  a  million  new  hams  in  their 
country,  resulting  in  their  gradu- 
ating seven  times  as  many  elec- 
tronics engineers  as  America 
and  their  taking  over  almost 
every  consumer  electronics  in- 
dustry from  us.  It  seemed  rea- 
sonable to  use  their  tested  and 
proven  method  of  interesting 
youngsters  in  the  hobby,  so  the 
Commissioners  moved  ahead 
with  plans  to  test  a  no-code  am- 
ateur license  for  use  on  220 
MHz, 

They  reckoned  without  the 
power  of  the  ARRL,  which 
massed  the  might  of  their  hun- 
dreds of  clubs  to  inundate  the 
FCC  with  protests.  The  Com- 
missioners not  only  gave  up  on 
the  no-code  license  in  disgust, 
but  also  they  gave  up  on  ama- 
teur radio  as  being  of  much 
possible  value. 

Moves  by  commercial  inter- 
ests to  take  over  the  amateur 
bands  were  now  being  given  the 
nod.  You've  read  about  the 
moves  to  take  the  220- MHz 
band,  right?  It  looks  as  if  160 
meters  will  be  going  away, 
too— and  just  when  we  thought 
we  were  going  to  see  the  ioran 
stations  moved  and  get  the 
band  back  just  for  amateurs. 

NIAC  was  dumped,  as  was 
the  LRPC,  for  without  amateur- 
radio  growth,  hopes  of  develop- 
ing any  serious  emergency 
communications  systems  were 
impossible.  The  FCC  has  got* 
ten  out  of  the  license  testing 
business.  The  amateur  division 
of  the  FCC  is  virtually  extinct. 
The  volunteer  program  is  so 
screwed  up  it  is  a  joke,  and  the 
Commission  could  care  less. 

Continued  on  page  54 
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TR-7950,  watts  to  see! 


I 


7930 


ie 


The  TR-7950/7930  has  become  the 
unanimous  choice  of  the 
FM  operator'  It  stands  alone  in  tea 
lures,  performance  and  reliabiht-. 
with  no  other  ng  even  close* 

The  TR-796       930  features  a 
large  LCD.  display  that  is  easy 
read  in  dir  ight  and  is  back 

lighted  for  comfortable  night-time 
'jewing  It  displays  TRANS/REC  fr 
quer      it  memory  channel,  repeater 

sub-tone  number 
(FC 1,  2.  3)  ton>  and  mem 

scan  lock-out.  It  incl       s  an  LED 
S/RF  bar  meter  and  LED  indicators 
fry  enter  TUNING,  PRIORITY 

and  ON  AIR.  The  21  multifunction 
memory  channels  store  free 
repeater  offset,  and  optional  sub-tone 

annels.  Men  15 

are  for  simplex  or  ±600  Hz  offs 
Memory  p  16/1 7  and  18/19  a 
paired  for  non  ndai  peat'  i 
offset  Memories  "Ah  and  "B"  set 
upper  and  lower  scan  limits,  or  i 
for  simplex  or  ±600  kHz  offset.  In 
MEMORY  mode-?  irele  of  light 
appeal         und  Ihe  memory  select-  h 


knob.  When  the  memory  selector 
knob  is  rotated  in  either  direction  to 
channel  1.  an  audible  "beep"  sounds 

With  45  big  watts,  the  TR-7950 
is  the  most  powerful  2  meter  FM  ng 
you  can  buy.  The  TR-7930  \ 
modest  25  watts  is  also  available 
A  HI/LOW  power  switch  allows 
power  reduction  to  approx.  5  w 

Other  key  features  include 
Programmable  band-scan  width. 
Center  stop  during  band-scan,  with 
indicator.  Scan  stops  on  busy 
channel  and  resume  scan  is  aui 
matic  (time  5  sec.  adjustable)  or 
carrier  operated.  A  scan  delay  of 
approx.  1.5  sec.  is  built-in,  Scannin 
m  also  be  accomplished  with 


*OS"  key  to  allow  manual  changes 
in  offset.  The  keyboard  functions  as 
a  16-key  autopatch  encoder  during 
transmit.  Frequency  coverage  is 
142.000-148,995  MHz,  and  if  has  a 
repeater  reverse  switch  and  mobile 
mounting  bracket.  All  these  features 
are  available  in  one  compact, 

ghtwetght  rig. 
Yes.  Kenwood  is  on  top  with  the 

R-7950!  Its  field  proven  reliability 
and  matchless  performance  makes  the 
TR-7950  tbe  ng  of  tomorrow,  today!! 

TR-7950  optional  accessories: 

TU-79,  three  frequency  tone  unit, 
KPS-12  fixed-station  power  supply 
(7950),  KPS-7A  fixed-station  power 


UP/DOWN  microphone  or  "SC  key         supply  (7930),  SP-40  mobile  spea* 


on  front  panel  Programmable  priority 
alert  can  be  set  into  any  of  21 
memory  channels,  With  Alert  switch 
"ON,"  a  dual  ^beep"  sounds  when 
signal  is  present  The  microprocessor 
is  pre-programmed  for  simplex  or 
±600  kHz  offset  in  accordance 
with  the  2  meter  band  plan,  with  an 


SP-50  mobile  speaker,  MC-55  mob 
microphone  with  time-out  timer 
MC-46  16-key  autopatch  UP/DOWN 

i : ,  S W- 1 00 A  /  B  po  w  e       ?te r s , 
PG-3A  noise  filter, 

flore  information  on  the 
TR  7950/7930  is  available  from 
uthorized  dealers  of  Trio-Kenwoori 
Communications,  1111  West  Walnut 
Street,  Cnrnpton.  CA  90220, 


Sp  'ind  prices  are  subject  to 

louf  r?owce  or  obfig 
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High  Performance 
RF  Stages 
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Totally 

Microprocessor 

Controlled 
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THE  NEW  "INDUSTRY  STANDARD"! 

The  SCR2000X  Microprocessor  controlled  repeater  is  the  newest  addition  to  the  Spectrum  Hi 
Tech  Repeater  Line,  It  combines  the  latest  state  of  the  art  digital  techniques  with  the  best  of 
Spectrum's  highly  refined  RF  technology  to  yield  ^The  Ultimate  Repeater"!  Operating  conve- 
nience and  flexibility  are  emphasized  without  sacrificing  traditional  Spectrum  reliability  and 
ruggedness.  Go  with  the  world  leader  in  Amateur  Repeaters!  Call  or  write  today  for  details.  Sold 
Factory  Direct  or  through  Export  Reps,  only, 

STANDARD  FEATURES: 


■  Autopatch/Reverse  Patch,  Wit)  &  1  Inhibit 

■  Dial  Pulse  Converter 

■  Autodialer 

■  Phone  Line  &  "Over  the  Air"  Command  Modes.  Vir- 
tually all  functions  may  be  turned  On/Off  Remotely, 

■  Touch  Tone  Control  of  Timeout',  'Hang  Time*,  Patch 
Timeout,  TX  Inhibit/Reset,  Patch  &  Reverse  Patch,  In- 
hibiUReset,  P.L  On/Off  (w/optional  P.L  board),  etc. 

■  Up  to  6  Auxiliary  Functions.  More  with  TTC3G0, 

■  Full  16  Digit  Decoding  with  crystal  Controlled 
Decoder  IC 

■  Touch  Tone  Mute 

■  Unique  Courtesy  tone 

■  "Kerchunk  Killer " 

S&K77V  Tk4&ty/7k«tMt,  IZefiMivi 


Timeout  Warning 
Automatic  CW  ID  &  ID  Command 
Remote  Programming  of  3  Timers  for  2  different  tim- 
ing cycles,  or  No  Time  Out 
Microprocessor  Memory  'Battery  Backup' 
Autopatch  AGC  for  constant  levels 
Local  Status  Indication  via  12  Function  panel  LED 
Display 

Front  Panel  Touchtone  Pad  for  Local  Control 
NEW— Improved:  RcvrT  UHF  Xrntr.,  Power  Supply! 
Full  Panel  Metering:  Rcvr.  &  Xmtr.  functions  plus 
Voltages  &  Currents 
30-75  Watt  VHF  &  UHF  Models 
100-150  Watt  Final  Amps  Available 

C  SC200X  Controller  &  Interface  Boards  also  available! 

>    . * 


APPLICATIONS 
Ideal  for  low  power  local  use 
Portable/Mobile  at  the  scene  of  an 
Emergency 

increase  coverage  at  parades  or  other 
Public  Service  events 
"Mountaintopping"  with  battery  pack 
Full  Duplex  Computer/Data  Links 
Export  Rural  Telephone 


Compact,  Rugged 
Self  Contained 
10W  UHF.  Built-in 
Duplexer 
Optional  Auto- 
patch &  P.L 
AC  or  12  VDC  In- 
put 
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FCC  3,  Hams  Won 


"I  HAVE  A  SUSPICION  that  we're  not  going 
to  lose  this  band,  but  that  doesn't  mean 
that  ham  radio  is  out  of  the  woods/'  says 
Art  Reis  K9XI.  Art,  who  is  the  editor  of  220 
Notes,  believes  that  hams  have  won  this 
battle,  although  he  cautions  that  further  at- 
tacks on  the  220-MHz  spectrum  allocation 
are  likely,  Incredibly,  hams  are  buying  220 
gear  by  the  bushel.  Part  of  the  reason  is  the 
increasing  popularity  of  digital  modes  of 
communication,  like  packet  radio,  which 
use  the  band  for  high-speed  inter-group 
linking.  The  FCC  received  nearly  300  com- 
ments on  the  issue:  most  were  rational  dis- 
cussions of  the  impact  land-mobile  radio 
would  have  on  220+  This  is  in  contrast  to  the 
deluge  of  unsupported  whining  the  Com- 
mission had  to  wade  through  during  the  no- 
code  disaster.  According  to  Art,  *' . .  .the  fu- 
ture of  220  MHz  is  looking  up!" 

Packet  Ears 


SPEAKING  OF  PACKET  RADIO,  the  ARRL 

is  publishing  a  very  informative  newsletter 
for  the  packeteer,  dubbed  Gateway^  It's 
available  to  everyone  with  an  interest  in  the 
subject,  although  League  members  get  a 
discount  on  the  subscription  rate.  The  sec- 
ond issue  of  Gateway  described  an  HF 
packet  bulletin  board  run  by  Hank  WAR  LI. 
Hank's  BBS  is  one  of  the  more  popular 
systems  on  the  east  coast  and  can  be  ac- 
cessed on  14.080  MHz  using  200-Hz  shift  at 
300  baud.  If  you  would  like  more  informa- 
tion about  Gateway  and  packet  radio,  drop 
Editor  Jeff  Ward  KSKA  a  note  at  225  Main 
Street,  Newington  CT  06111.  Tell  him  73 
sent  you! 

Ducky  Wats! 

NOW  THAT  NOCODE  is  dead,  it's  time  for  a 
new  divide-the-ranks  issue:  a  national 
144  MHz  repeater  standard.  Right  now  we 
have  two.  Under  the  eastern  plan,  repeaters 
in  the  146-148-MHz  subband  are  spaced  15 
kHz  apart.  The  bandplan  being  used  in  the 
western  part  of  the  country  has  them  20  kHz 
apart.  Obviously,  this  creates  real  night- 
mares for  retreat er  coordinators  in  areas 
where  both  systems  abut.  Who's  correct? 
Rumor  has  it  that  Mexico  will  be  using  the 
20-kHz  system  (by  governmental  decree) 
very  soon.  Hams  in  states  that  border  XE* 
land  are  going  to  have  mucho  probtemos 
when  Ihey  try  to  kerchunk  their  favorite  ma- 
chine—unless they  switch  their  repeaters 
to  20-kHz  spacing.  But  then  what  about  the 
hams  in  states  that  border  the  states  that 
border  XE-land?  You  can  easily  see  how  the 
trouble  quickly  spreads  across  the  nation.  It 


gets  really  confusing  when  you  realize  that 
the  ARRL  promotes  its  own  bandplan— re- 
peaters west  of  the  Mississippi  are  sup- 
posed to  run  inverted.  Personally,  I  think  we 
should  implement  a  national  20-kHz-spac- 
ing  system.  Technically,  it  makes  more 
sense  than  what  we're  doing  now.  What  do 
you  think? 

73* s  Company 


DID  YOU  EVER  NOTICE  that  company  is 
most  likely  to  drop  by  when  the  place  is  a 
wreck?  Well,  it  happened  to  us  here  at  73  a 
few  days  ago.  It  was  a  fine  New  Hampshire 
Friday,  and  everything  we  own  was  in 
boxes.  The  furniture  was  all  shoved  into  one 
room,  and  the  entire  staff  was  decked  out  in 
our  finest  grubby  attire,  as  we  were  moving 
to  plush  new  offices  about  a  mile  down  the 
road.  Into  the  middle  of  this  mess  stepped 
Grant  W6NTK,  his  family,  friends,  and  two 
dogs!  Grant  had  driven  his  RV  from  Califor- 
nia to  Maine  and  wanted  to  drop  in  and  say 
hello.  We  had  a  very  pleasant  visit,  with 
Grant  demonstrating  his  allband  mobile  in- 
stallation (including  RTTY)  which  was  very 
impressive.  Not  ten  minutes  after  wishing 
Grant  farewell,  we  heard  a  knock  on  the 
door. .  .it  was  Dean  WT4A,  who  had  driven 
up  from  Florida!  Needless  to  say,  we  didn't 
get  a  heck  of  a  lot  of  moving  done  thai  after- 
noon. 

Going,  Going. .  - 

WILL  HAMS  LOSE  still  more  spectrum  to 
commercial  interests?  The  FCC  would  like 
to  reallocate  half  of  our  160-meter  band  to 
non-government  radiolocation.  Docket 
84-874  would  move  this  service  to  make 
room  for  an  expansion  of  the  AM  broadcast 
band  implemented  in  the  1979  WARC. 
Though  the  amateur  community  was  taken 
by  surprise,  the  ARRL  moved  quickly,  filing 
a  motion  against  the  NPRM  just  three  days 
after  it  was  announced. 

Author!  Author! 


FAME  AND  FORTUNE  are  what  73  authors 
receive!  We  all  have  a  story  to  tell.  Why  not 
tell  it  to  the  world?  We  are  looking  for  arti- 
cles that  deal  with  the  technical  side  of  am* 
ateur  radio.  The  ho  w*to*bui  Id- it -and*  why- 
does-it-work  type  of  piece  that  you  enjoy 
reading  in  73  every  month,  it  doesn't  have  to 
be  complete  plans  for  a  9600-baud  frequen- 
cy-agile kilowatt  hand-held,  just  some  little 
gadget  that  you  or  a  friend  have  built.  I 
won't  tell  you  how  much  we  pay  for  articles, 
but  if  we  really  like  it,  a  well-written  manu- 
script could  pay  for  that  new  packet  system 
you've  had  your  eye  on.  And  don't  worry  if 
you  can't  spell  or  If  your  paragraphs  are  one 


long  sentence.  Welt  help  you  over  the 
rough  spots.  Interested?  Send  an  SASE  to 
73,  80  Pine  Street.  Peterborough  NH  03458. 
Attn:  HTW.  When  your  envelope  comes 
back,  it  will  have  a  copy  of  our  author's 
guide  in  it. 

Cheap  Tricks 


YAESU  FT-757  OWNERS  rejoice!  From  our 
something-for-nothing  department  comes 
word  of  a  newsletter  published  by  the  757 
Club  international.  It  really  looks  like  a 
great  source  of  information  about  this  pop- 
ular rig,  and  the  price  is  right.  Membership 
in  the  club,  which  includes  the  newsletter, 
is  free— just  send  a  large  SASE  to  757  Club 
International,  Box  5021-E,  Spring  Hill  FL 
33526. 


Read  This! 


WHAT'S  NEW  WITH  YOU?  We  would  like  to 
know  just  that.  You  may  have  noticed  (espe- 
cially if  you're  reading  this)  that  73  has  a 
new  column.  "ORX'"  is  about  you— what 
you  are  doing,  what  you've  heard,  what  you 
would  like  to  do.  Don't  be  shy:  Send  news 
items,  comments,  and  what  have  you  to  73 
Magazine,  80  Pine  Street,  Peterborough  NH 
03458,  Attn:  QRX  Editor  Try  to  double- 
space  any  typed  items,  and  send  along  a 
picture  if  you  can. 

China  Syndrome 

WORKED  CHINA  YET?  Neither  have  I,  but 
there's  hope  for  us  little  pistols.  According 
to  Tim  Chen  BV2A/BV2B  In  Taipei,  exams 
for  ham  operators  will  be  given  by  the 
Ministry  of  Telecommunications,  and  we 
may  expect  oodles  of  BY  calls  Hooding  the 
bands  very  soon.  OK,  maybe  not  flooding, 
but  at  least  it  will  be  a  little  easier  to  get  that 
card  you've  been  wanting.  In  the  meantime, 
look  for  BY1PK  around  14.155  MHz  and  be- 
tween 14.180  and  14.190  MHz  at  1400  and 
1600  UTC.  BY5RA  has  been  heard  near 
14.195  MHz  from  0800  to  1000  UTC. 


Fight  Back! 


THE  ARRL  HAS  FILED  a  Request  for  Issu- 
ance of  Declaratory  Ruling  with  the  FCC 
that  asks  the  Commission  to  exercise  pre- 
emptive authority  over  state  and  local  zon- 
ing regulations  which  affect  transmitters 
and  antennas  used  in  the  Amateur  Radio 
Service.  File  formal  comments  (an  original 
and  four  copies)  with  the  Secretary,  FCCt 
1919  M  Street  NWt  Washington  DC  20554; 
refer  to  PRB-1.  The  deadline  for  comments 
is  December  14, 1984. 
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Robin  Rumboti  WA4TEM 
1134  C/ade  Hill  Drive 
KnoxvtlteTN  37919 


A  Times  Square  Data  Display 

Build  this  scrolling  touchtone  decoder  for  your  favorite  repeater. 

What  you  see  is  what  you  hear. 


This  is  a  project  for  re- 
peater operators  and 
people  who  want  to  see 
what  they  hear  on  repeaters, 
namely,  touchtones™.  It  is 
a  Tjmes-Square-style  scroll- 
ing touchtone  data  display. 
It  is  also  a  project  that  I 
wanted  but  kept  putting  off 
for  all  of  the  12  years  that  I 
have  been  designing  and 
building  autopatches  and 
touchtone  repeater  control- 
lers. I  could  never  justify 
dedicating  a  touchtone  de- 
coder to  a  function  like  this. 
Touchtone  decoders  were 
just  too  expensive,  finicky, 
or  bulky. 

Well,  things  have  changed! 
With  its  recent  introduction 
of  the  TRK-956  DTMF  (touch 
tone)  decoder   kit   Tel  tone 


Co,  of  Kirkland,  Washing- 
ton, will  surely  put  a  severe 
crimp  in  the  567  tonenJe- 
coder  business.  Priced  at 
only  $22.75,  the  TRK-956 
comes  complete  with  an 
M-956  single-chip  DTMF  de- 
coder, a  3.58-MHz  crystal, 
and  a  22-pin  IC  socket 

The  M-956  decoder  is  a 
CMOS  chip  that  includes  all 
filters,  decoders,  and  timing 
circuits  needed  to  imple- 
ment a  complete  16-digit 
DTMF  decoder.  Its  block 
diagram  is  shown  in  Fig.  1. 
The  decoder  requires  only  a 
single  +5-volt  supply  and 
has  a  measly  current  drain 
of  only  about  10  mA!  By  the 
way,  Tel  tone  includes  with 
each  kit  sold  their  SG1  ap- 
plication   guide    which    ex- 
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plains  all  about  telephone 
lines  and  signaling  standards 
and  has  plenty  of  touchtone 
applications  circuits. 

Features 

This  circuit  will  display  in- 
coming touchtone  digits  be- 
ginning on  the  right  side  of 
the  display  and  scrolling 
them  to  the  left  as  new  dig- 
its are  received.  The  circuit 
shown  in  this  article  is  ca- 
pable of  displaying  16  digits. 

The  circuit  has  several 
display-control  buttons.  A 
CLEAR  button  blanks  the  dis- 
play and  reinitializes  memo- 
ry. The  SHIFT  button  will 
shift  the  entire  display  to  the 
left  one  place  and  insert  a 
blank  character  on  the  right 
end.    A    MATCH    button    is 
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Fig.  1.  Block  diagram  of  the  M-956. 

§     73  Magazine  ■  December,  1964 


used  for  sequence  program- 
ming (which  will  be  explained 
laterjt 

A  useful  feature  that  I  in- 
cluded was  that  of  code 
matching.  A  given  sequence 
of  numbers  ranging  in  length 
from  1  to  16  digits  may  be 
programmed  easily  into  the 
unit  Then  anytime  that  ex- 
act sequence  of  numbers  is 
received,  the  circuit  will  ac- 
tivate an  alarm  line.  This 
feature  is  very  handy  for 
several  purposes.  For  exam- 
ple, it  can  be  used  to  dump 
an  autopatch  when  an  ille- 
gal phone  number  is  dialed, 
or  it  can  be  used  to  set  off 
alarm  bells  and  sirens  when 
a  malfunction  code  is  re- 
ceived on  a  telemetry  down- 
link,  or  it  can  be  used  to  un- 
squelch  a  station's  speaker 
when  an  access  code  is  re- 
ceived. I  am  sure  you  can 
think  of  many  other  uses. 

The  Circuit 

When  I  started  to  design 
this  circuit,  I  came  to  realize 
that  a  standard  shift-register 
design  would  require  at 
least  21  integrated  circuits. 
Thaf  s  a  lot  more  wiring  than 
I  wanted  to  do.  Since  I  am 
an  advocate  of  the  KISS 
design  philosophy  (Keep  It 
Simple,  Stupid!),  I  decided 
to  utilize  the  marvelous 
power  of  the  microprocesr 
sor  to  simplify.  Using  the  In- 
tel   8748    microprocessor,    I 


was  able  to  bring  the  circuit 
down  to  just  four  ICs,  which 
is  just  about  right  for  two 
evenings'  construction  time. 
The  schematic  is  shown  in 
Fig.  2, 

The  8748  microprocessor, 
or  course,  controls  it  all.  It 
receives  the  binary  data 
from  the  decoder,  trans- 
forms the  data  into  /-seg- 
ment form,  and  then  routes 
the  proper  display  data  to 
the  segment  drivers  at  the 
same  time  that  it  activates 
the  appropriate  digit  driver. 
Every  time  a  new  digit  is 
received,  the  microproces- 
sor checks  the  currently  dis- 
played data  to  see  if  it 
matches  a  preprogrammed 
sequence  that  may  have 
been  stored  in  memory  pre- 
viously. If  there  is  a  match, 
the  alarm  line  is  set  to  a  high 
state.  The  microprocessor 
also  reads  the  switch  inputs 
to  check  for  any  incoming 
commands.  It  does  all  this 
many  times  per  second,  so 
quickly  in  fact  that  it  has  no 
trouble  keeping  up  with  the 
fastest  autodialers  (about  16 
digits  per  second). 

I  chose  the  8748  for  the 
job  because  it  has  all  the 
ROM,  RAM,  and  I/O  capa- 
bility needed  on  a  single  chip. 
I  also  had  one  in  the  junk 
box!  Hi!  I  realize  that  not 
everyone  has  capabilities 
for  programming  EPROM- 
style  microprocessors,  so  I 
will  offer  preprogrammed 
units  at  a  reasonable  price. 

In  addition  to  the  micro- 
processor and  the  tone 
decoder  IC,  I  used  a  CD451 5 
CMOS  4-to-16-tine  decoder 
to  expand  the  output  capa- 
bility of  the  microprocessor. 
This  IC  has  the  capability  of 
driving  16  output  lines. 
These  lines  then  go  to  dis- 
crete transistor  digit  drivers 
(Q1-Q12)  which  supply  cur- 
rent to  each  display  digit  at 
the  proper  time.  The  micro- 
processor itseff  drives  the 
7-segment  driver  transistors 
(Q13-Q19). 

Software 

Since  I  am  using  the  same 
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microprocessor  for  data  dis- 
play and  telemetry  transmis- 
sion, I  started  the  program 
(below)  with  a  fast  check  to 
see  if  transmit  or  receive 
mode  was  selected.  This  is 
indicated  by  a  high  or  a  low 
on  pin  24  of  the  micropro- 
cessor. If  the  input  is  low, 
the  transmit  routine  is  se- 
lected Otherwise  the  pro- 
gram for  data  display  will  be 
executed.  The  program  then 
initializes  registers  and  mem- 
ory space  Anytime  the 
CLEAR  button  is  pressed 
the  microprocessor  will  re- 
set and  re-execute  this  ini- 


tialization   sequence, 
clearing    the    display 

memory. 


thus 
and 


Lines  180  through  270 
comprise  the  main  loop.  Ev- 
erything else  is  in  subrou- 
tines. The  main  loop  calls 
the  display  routine,  DAGN, 
checks  to  see  if  alt  digits 
have  been  displayed,  and 
then  checks  the  INT  input  to 
see  if  there  is  a  new  digit  in- 
coming. In  this  way,  new 
digits  are  read  in  only  at  the 
end  of  a  display  multiplex 
cycle.  This  is  done  to  mini- 
mize   display    flicker    and 


keep  each  digit  at  equal 
brightness.  The  command 
switches  are  then  checked. 
If  no  commands  are  incom- 
ing, then  the  program  just 
executes  the  main  loop 
again, 

The  SHIFT  subroutine, 
lines  280-520,  shifts  all  data 
down  one  location  in  memo- 
ry when  either  a  new  digit  is 
received  or  the  SHIFT  but 
ton  is  pressed  A  new  digit  is 
stored  in  the  now  vacant 
first  memory  location.  If  the 
SHIFT  button  was  pressed,  a 
blank  is  put  in  the  first  mem- 
ory location. 


The  digit-display  subrou- 
tine, DAGN  (lines  580-790), 
pulls  the  digit  to  be  dis- 
played out  of  memory, 
looks  up  its  7-segment  repre- 
sentation in  the  decode 
table  (lines  1090-1250),  and 
then  outputs  the  digit  ad- 
dress and  the  proper  7-seg- 
ment  code.  Since  the  *  and  # 
figures  cannot  be  displayed 
on  a  7-segment  display,  I 
replaced  them  by  the  "o" 
and  "-"  characters,  respec- 
tively. I  also  chose  to  dis- 
play the  sixteenth  digit,  "D" 
on  most  pads,  as  blank.  Im- 
bedded  in  the  DAGN  sub- 
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Program  Memory 

000-013  Initialization  routine 
014-026  Main  loop  routine 
027-04D  SHIFT  subroutine 
04E-054  Button  shift  routine 
055-072  DISPLAY  DIGIT  subroutine 
073-091   HOLD  subroutine 
092-OAC  CHECK  subroutine 
0AD-0AE  XMIT  VECTOR 
OAF-OEF  Unused 

0F0-OFF  Seven-segment  decode  tabte 
100-3FF  Unused 

Data  Memory 

00-07  Register  Bank  0  (R0-R7) 
08-17  Stack 

18- IF  Register  Bank  1  (Unused) 
2Q-2F  MATCH  sequence  storage 
30^3F  Display  digit  storage 

Register  Usage 

RO  =   General  use 

R1  =    General  use 

R2  =   Loop  counter 

R3  =   Display  memory  address  pointer 

R4  =   Sequence  length  counter 

R5  =    Loop  counter 

R6  =    General  use 

R7  =    MATCH  sequence  length  storage 

Fig.  3.  Memory-usage  chart 


routine  is  a  small  delay  rou- 
tine, lines  730-780,  which  is 
used  to  slow  down  the  mul- 
tiplex rate  Too  fast  a  rate 
limits  digit  brightness,  while 


too  slow  a  rate  would  cause 
noticeable  flicker. 
The     HOLD     subroutine, 

lines  800-1000,  moves  what- 
ever numbers  are  currently 


\ 


VII I  till 


l33HSBlB9aO-REL 


The  touchtone  data  display. 


on  the  display  into  sequence 
memory  when  the  MATCH 
button  is  pressed.  It  also  sets 
a  flag,  FG,  which  tells  the 
program  to  check  the  dis- 
play digits  against  this  mem- 
ory for  a  sequence  match 
anytime  a  new  digit  is  re- 
ceived, 

The  last  routine,  CHECK 
(lines  1010-1180),  does  the 
actual  comparison  of  dis- 
play data  and  memory  data. 
If    a   match    is    found,    the 


alarm  bit  is  set  Otherwise 
the  alarm  bit  is  cleared.  Fig. 
3  shows  a  memory-usage 
chart. 

Construction  and  Operation 

A  printed  circuit  board 
was  developed  for  this  cir- 
cuit and  is  shown  in  Fig.  4. 
Fig.  5  shows  the  parts  place- 
ment. Note  that  the  circuit 
board  does  not  include  the 
display  LEDs  themselves. 
Because  of  the  wide  variety 


Fig.  4.  PC  board. 
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DIGITS  I  THRU  16 
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Fig,  5.  Parts  placement 


of  LED  displays  that  may  be 
used  in  this  circuit,  I  decided 
not  to  design  a  PC  board  for 
them.  Any  common-anode 
LED  display  may  be  used.  If 
you  decide  to  use  the 
popular  multi-digit  stick- 
type  displays,  make  sure 
that  they  are  the  multiplex 
type  and  not  the  direct-drive 
type.  Whatever  display  you 
choose,  wire  all  segment 
lines  in  parallel  and  bring 
out  all  anode  lines  separate- 
ly. Your  display  may  be  any 
length  you  choose  up  to  16 
digits.  I  limited  my  first  pro- 


totype  to  only  12 
Simply  leave  out  any  digit 
drivers  at  the  left  side  of  the 
display  that  are  unused 

The  5-volt  regulator  chip, 
IC4#  can  get  quite  warm  dur- 
ing operation  since  the  cir~ 
cuit  draws  about  250  mA 
Because  of  this,  a  heat  sink 
should  be  included,  The  PC 
board  layout  includes  space 
for  a  TO-220-style  heat  sink, 

There  are  seven  jumpers, 
labeled  A-G,  which  should 
be  installed  on  the  board  af- 
ter all  other  components  are 
in  place. 


Initial  power-up  should 
be  preceded  by  a  voltage 
check  with  IC4  in  place  and 
IC1,  IC2f  and  IC3  removed 
from  their  sockets  Check 
the  power  pins  for  proper 
voltages  These  ICs  are  get- 
ting less  expensive  but  stilt 
are  not  cheap  enough  to 
blow  because  of  a  wiring  er- 
ror or  solder  bridge! 

Once  the  voltage  check 
has  been  successfully  com- 
pleted, disconnect  power 
and  install  all  ICs  in  their 
sockets       Note      that      IC2 


points  the  opposite  direc 
tion  of  ICI  and  IC3  Apply 
power.  If  all  is  well,  the  dis- 
play should  come  up  blank. 
Feed  a  source  of  touchtone 
audio  to  the  decoder.  The 
decoder  requires  an  audio 
voltage  in  the  range  of 
about  1 50  mV  to  2  V  p-p.  As 
each  digit  is  received,  it 
should  be  displayed  at  the 
right  end  of  the  display.  Suc- 
cessive digits  will  cause  pre- 
viously received  digits  to  be 
shifted  one  place  to  the  left. 
Pressing  the  SHIFT  button 
also  will  cause  digits  to  shift 
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The  OX  1000  makes 

tuning  in  London 
as  easy  as  dialing  a  phone. 


Direct  access  keyboard  tuning 
brings  a  new  level  of  simplicity 
to  shortwave  radio.  With  the 
Uniden"  Bearcat"  DX  1000, dialing 
m  the  BBC  in  London  is  as  easy  as 
dialing  a  telephone.  And  you  can 
switch  from  the  BBC  to  Peruvian 
Huayno  music  from  Radio  Andina 
instantly.  Without  bandswitching. 

Featuring  the  innovative  micro- 
processor digital  technology  made 
famous  by  Uniden '  Bearcat"  scan- 
ner  radios,  the  DX  1000  covers 
10  kHz  to  30  MHz  continuously, 
with  PLL  synthesized  accuracy  But 
as  easy  as  it  is  to  tune,  it  has  all 
the  features  even  the  most  sophis- 
ticated "DXer,f  could  want.  10 
memory  channels  let  you  store 
favorite  stations  for  instant  recall 
-or  for  faster  "band-scanning" 
during  key  openings.  The  digital 
display  measures  frequencies  to 


1  kHz,  or  at  the  touch  of  a  button, 
doubles  as  a  two  time  zone,  24- 
hour  digital 
quartz  clock 
A  built-in  timer 
wakes  you  to 
your  favorite 
shortwave  sta- 
tion. Or,  it  can  be  programmed  to 
activate  peripheral  equipment 
like  a  tape  recorder  to  record  up 
to  five  different  broadcasts— any 
frequency,  any  mode- while  you 
are  asleep  or  at  work 

The  DX  1000  also  includes 
independent  selectivity  selection 
to  help  you  separate  high-powered 
stations  on  adjacent  frequen- 
cies. Plus  a  noise  blanking 
system  that  stops  Russian  pulse 
radar  interference. 

There's  never  been  an 
easier  way  to  hear  what  the  world 


has  to  say.  With  the  Uniden11 
Bearcat"  DX  1000  shortwave 
radio,  you  have  direct 
access  to  the  world. 

For  the  name  of  your 
nearest  retailer  dial  toll-free 
...1-800-SCANNER 


Frequency  Ranger  10  kHz  To  30  MH/  continu- 
Tuning:.)  keyboard  entry  selectable 

3  or  24  kHz  pel  revolution  knob  tuning,  or  manual 
step  Tuning  m  Selectable  1  -99  kHz  steps  Sensi- 
tivity: 1  0  }a\I  AM  0  5  yN  CW/SS8/FM,  I  6-30 
MHz  Image  and  IF  Rejection:  70  dB  OF 
Memory:  UJ  IriMjurrk.y  capacity.  Frequency 
Stability:  Better  lhan  iGQ  Hz  afler  warrtvup 
Modes:  ftM/LSB/USB/CW/fM  AGC:  Sela  1 
able  Fa  si/  Slow  release  times  Filter  Band  widths; 
2  7  kHz  6  kHz  and  12  kHz  Fitter  Selection 
Independent  of  Mode. 


uniden 
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Uniden '  Corporation  o\  America, 
Rsrsortal  Communications  Division 
6345  Castle  way  Court, 
Indianapolis,  IN  46260 
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C 1964  Uniden  Corporation  of  America 


Quantity 

Designation 

16 

R1-R12,  R31-R34 

7 

R13-R19 

10 

R20-R26,  R28^R30 

2 

C7,C6 

3 

01,05,09 

2 

C2,  C6 

2 

C3.  C4 

16 

Q1-Q12,Q20-Q23 

7 

Q14-Q19 

1 

IC1 

1 

IC2 

1 

IC3 

1 

IC4 

16 

DIG1-DIG16 

1 

— 

1 

— 

1 

— 

1 

^_ 

Parts  List 

Description 

Resistor,  1k  Ohm,  V*  W,  5% 

Resistor,  27  Ohms,  %  W,  5% 

Resistor,  3.9k  Ohms,  V*  W,  5% 

Capacitor,  22  pFt  50  V  disc  ceramic 

Capacitor,  .01  pF,  50  V  disc  ceramic 

Capacitor,  1  fiF,  16  V  electrolytic 

Capacitor  10  &F,  25  V  electrolytic 

Transistor,  PNP  2N3906  or  equivalent 

Transistor,  NPN  2N3904  or  equivalent 

TRK-956  DTMF  decoder  kit 

8748  microprocessor  (see  text) 

CD4515  CMOS  decoder 

LM7805  5-volt  regulator 

LEDt  7-segment  common  anode  display 

40-pin  IG  socket 

24-pin  IC  socket 

PC  board 

Heat  sink,  T-220  style 


Cost 
.96 

.42 

.60 

.16 

24 

.34 

.36 

4.00 

1.75 

22,75 

50.00 

2.49 

1.59 

16.00 

.49 

.33 

10,00 

.25 


NOTE:  The  crystal,  X1,  and  22-pin  socket  are  included  in  the  TRK-956  kit  available  from 
Teltone  Corp.,  PO  Box  657,  10801  120th  Ave.  NE,  Kirkland  WA  98033*0657;  {206> 
827-9626. 


left,  but  instead  of  a  new 
digit  appearing,  a  blank  will 
be  inserted  at  the  right  end. 
This  SHIFT  button  is  very 
handy  to  insert  blanks  be- 
tween   incoming    digits.    It 


may  also  be  used,  when  held 
down,  to  temporarily  freeze 
what  is  on  the  display. 

To  program  the  unit  to 
recognize  a  specific  code, 
first  press  the  CLEAR  button 


to  clear  the  display  and 
memory.  Then  enter  in  the 
code  that  you  want  recog- 
nized. Do  not  enter  any  ad- 
ditional digits  or  blanks  that 
you  do  not  wish  included  in 


the  sequence.  Then  press 
the  MATCH  button  From 
now  on,  any  time  that  that 
exact  code  is  received,  the 
alarm  line  will  be  activated. 
Each  time  the  code  is  recog- 
nized, the  alarm  line  will 
stay  activated  only  for  as 
long  as  no  additional  digits 
are  received.  The  matching 
process  will  be  deactivated 
and  memory  purged  when 
the  CLEAR  button  is  pressed. 

Conclusion 

1  wish  to  thank  Paul  Ham- 
ilton WD4MQQ  for  his  ex- 
cellent photographic  assis- 
tance and  his  PC  board  ex- 
pertise. I  also  wish  to  thank 
Bill  Kaylor  W9DSM  for  de- 
veloping the  PC  board  lay- 
out and  also  for  his  nagging, 
which  made  me  finally  build 
this  thing. 

As  I  mentioned  previous- 
ly, I  will  make  available  pre- 
programmed and  tested  8748 
microprocessors  for  550.00. 
Printed  circuit  boards  are 
11 0  00  each  ■ 


AMATEUR  TELEVISION 


ATV  TRANSMITTER/CONVERTER 

ALL  YOU  NEED  IN  ONE  BOX 


tj>oyy  delivered 
TC-1  plus 


•  OVER  10  WATTS  PEP  OUTPUT.  Crystal  controlled  continuous 
duty  transmitter  Soealy  439.25, 434  0, 426  25  standard  or  other 
70  cm  frequency  2  freq  oplion  add  S26 

•  BASE,  MOBILE,  or  PORTABLE,  Use  trie  buittin  AG  supply  Of 
external  13.8  vdc  Do  parades.  Marathons.  CAP  searches,  etc. 

•  TWO  VIDEO  AND  AUDIO  INPUTS  for  camera.  TVRO  VCR.  or 
computer  Wide  bandwidth  for  broadcast  quality  color  video  and 
computer  graphics  Standard  broadcast  subcarner  sound  which  is 
heard  thru  ihe  TV  speaker 

•  RECEIVE  ON  YOUR  STANDARD  TV  SET  tuned  to  channel  3  or  4, 
Sensitive  vancap  luned  TVC-2L  downconverter  covers  simplex  and 
repeater  freq  over  Ihe  whole  420-450  mH?  70  cm  amateur  band. 

•  ATTRACTIVE  105x3x9  CABINET. 

CALL  OR  WRITE  FOR  OUR  CATALOG  01  rni  ire  mtermaiion  an 

ATV  antennas,  transmit  modules,  cameras  etc  or  who  is  on  in  your  area 

Si'ij  i  hapter  14  1984  ARRL  Handbook 

TERMS  Visa  Mastercard  ot  cash  only  UPS  CODS  by  telephone  or  mail 
Postal  money  orders  and  1  el  ep  hone  orders  usually  Shipped  wit  hi  n  2  days  All 
'  i er  ch ecks  m u s t  c  tea r  before  shipment  Transm ■  tt mg  eq uipmen t  sold  only 
to  licensed  amateurs  verifiable  in  the  19S4  call  booh 


(818)  447-4565  m-f  8am-6pm  pst. 

P.C.  ELECTRONICS 

Tom  W60RG       Maryann  WB6YSS 


2522  Paxson  Lane 
Arcadia  CA  91006 


The  Best  Active  Antenna 
COSTS  L€SS! 


The  new  ARCOMM  AM  active 
tuned  antenna /preselector  h  the 
most  versatile,  best  performing 
unit  available.  Ideal  lor  u*e  where 
outside  antennas  are  not  possible. 


89 


95 


including  V Kit  AC  jdjptt-r 


FEATURES: 

-    I  ( irn?\  54fj  KH*  ihru  M  MM/  in  tour  hand* 

*  tfflpfOVO  RF  tetectrvit>  jnd  im^u;*   H-^ponteoJ  any  recr-iv^i 

*  Atcrpis  up  io  four  external  wilemw 

*  Internal  lefevroptng  antetina  prnvicun  t?tcelit*ni  result* 

*  Switched  ouipui  i*ckv  pto%id*'<l  u»  up  io  three  rererven 

*  Oper  iir*  on  inrernal  1  irolt  hjin-i  *  |nui  rnctudedi  w  AC  adapter 

*  AC  adapter  $m  Juried  ai  no  Mr*  <OU 

*  fuJJ  Twelve  month  limned  m jit jnty 

*  I«*n  dj»  mum  prcvdrgr  u  not  icmipU-trlt  vjmf»ed 

fo  urd^f .  send  chrdi  o#  money  Order  plus  SJ.00  shipping 
r*A  resident  add  ft  .,  uln  lax.  Dealer  inquire*  invited 


(ftRcomm 


24  Valley  Street 
Lewistown.PA  U044 
(717>  248-7739 
p^293 
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160-10  MTR  100W  XCVR/0.1-30MH/  RCVR 
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ATGAPi-9>  trCAl*        SQL  *  TONt         MlC  ^  *l  n*» 


The  IC-745  represents  a 
major  breakthrough  In  the  ham 
industTY...a  full  featured  HF  base 
station  transceiver  with  a  com- 
bination of  standard  features 
found  on  no  other  transceiver  in 
its  price  range. 


Compare  these  exceptional 
artdard  features: 

100KHX  -  30MHz  Receiver 

16  Memories 

100%  Transmit  Duty  Cycle 
Transmitter  with  exception- 
ally tow  distort  ion 

IF  Shift  AND  Passband  Tuning 

Receiver  Pteamp 

10Hz ''50Hz  <1  KHz  Tuning  Rates 
with  1MHz  band  steps 

Adjustable  Noise  Blanker 
(width  and  level) 

Continuously  Adjustable  AGC 
with  an  OFF  position 

Full  function  Metering  with  a 
built-in  5WR  Bridge 

Optional  Internal  AC  Power 
Supply 


Other  Standard  Features. 

eluded  as  standard  ore 
many  of  the  features  most  asked 
for  by  experierkced  ham  radio 
operators    dual  VFO's,  Qf  speech 
compressor,  tunable  notch  filter, 
all- mode  squelch,  program 
band  scan,  memory  scan 
(frequency  and  modes  are 
stored),  receiver  and  transmitter 
incremental  tuning  and  VOX, 
ICOM's  proven  transceiver 
designs  and  technology  are 
used  in  the  IC-745  all  ham  band 
transceiver  which  includes  SSB, 
CW\  RTTY.  AM  receive  and  an 
optional  FM  plus  a  100KHz  to 
SOtvlHz  general  coverage  receiver 


ICOM  System. 

The  IC-745  is  compatible 
with  ICOM's  full  line  of  standard 
HF  accessor  tes 

Accessories  available 
include  the  IC-PS15  base  supply. 
IC-PS3Q  system  power  supply 
(switching),  IC-PS35  internal 
power  supply,  the  IC-2KL  linear 
amplifier.  AT100  automatic 
antenna  tuner  AT500  automatic 
antenna  tuner,  HP1  headphones, 
and  HM12  hand  or  SM6  base 
microphone 

Options,    The  EX241  marker 
and  EX242  FM  module,  plus  a 
wide  variety  of  filters  for  sharp 
audio  reception  are  available 


*6dB 

Center 

Rlter 

Width 

Freq.  MHz 

FL45 

500Kz 

9.000 

FL53A 

270  Hz 

9.000 

FL44A 

2.1  KHz 

0,455 

FL52A 

500  Hz 

0.455 

FL54 

250HZ 

0.455 

The  rC-743  is  the  only  trans- 
ceiver today  that  has  such 
features  standard  .  the  number  of 
options  and  accessories  availa- 
ble and  such  an  affordable 
price 


ry 


Shown  with  JC-P535 
►jfrnal  PQwm  Supply 


ICOM 


**324 


The  World  System 


ICOM  America  Inc.  21 12-1 16th  Ave  NE,  Dellevue,  WA  OfiOO-d  (206)454-61 55  /  3351  Towerwood  Drive,  Su Ire  007,  Dallas,  TX  75234(214)620-2760 

All  itadffd  spedfwoHcns  ore  approjumore  and  sutyeo  ro  change  without  nortce  or  obligation.  All  ICOM  radfos  5*gniJiconrty  ftxeeed  FCC  regutorion*  limmng  ipunoua  emissions, 

7451283 


COMMUNICATE 


FIRST  WITH  US, 

THEN  THE  WORLD! 

Better  communications  start  with  your  subscription 

to  7%  Amateur  Radio's  Technical  Journal 


YES 


Start  my  no-risk  subscription  today  and  send  me  12  issues  of  73  for  $19.97*  I  understand 
|  that  with  payment  enclosed  or  credit  card  order  I  will  receive  a  FREE  issue  making  a 
#  total  of  13  issues  for  $19.97. 


□  CHECK/MO 

Card  # 


□MC 


□  VISA 


□  AE 


D  Bill  Me  $19.97  for  12  issues 
_Exp.  Date 


Signature. 


Name 

Address, 


City_ 


State. 


,Zip. 


Coimiii  &  Mexico  $22,97<  1  year  only,  US  funds  drawn  on  US  bank. 
Foreign  Surface  $39.9?1  9  year  only,  US  funds  drawn  on  US  bank. 
Foreign  airmail  pieusr  inquire,  Pteaw  allow  6-§  weeks  for  delivery. 


73 


OJ 


Amateur  Radio's  Technical  Journal  a 


c? 


PO  Box  931,  Farmingdale,  NY  11737  3 
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TRS80*  RTTY/CW 


•RO»H  16 

•  RTTY/CW 


'TRADEMARK 
OF  TANDY  CORP 


FLESHES  CORP.  •  P.O  BOX  976  *  TOPEKA,  KS. 

1-800-HAM-RTTY     ^zo? 


RTTY/TU-1200 


309 


1-800-HAM-RTTY 
FLESHER  CORP. 


■     ■  BAUD  RATES  TO  1200  ASCII 
&  BAUDOT 

*  TTL  &  RS232  I/O 

•  BELL  202  COMPATIBLE  TONES 

P.O.  BOX  976  •  TOPEKA,  KS. 


Amateur  Radio  Logbook  program  for 
the  Radio  Shack  Color  Computer  with 
32k  RAM,  one  or  two  disk  drives  and 
optional  printer. 

*  Twenty-four  hour  clock 

■  Up  to  1550  QSOs  per  disk 

■  Autolog  TIME,  DATE,  SAND  and  MOPE 

*  instant  file  scan  for  previous  QSO's 

■  Search  by  CALL,  PREFIX  or  DATE 

■  Edit,  update  QSO/QSL  information 

■  Seven  printout  routines  incfuding  ALPHASORT 

*  Complete  documentation  'included 

dataLQG $39.00 

add  $1,50  for  postage  and  handling 

dataLOG 
P.O.  Box  10531  *  Jacksonville,  FL  32247 


VIC  20  &  C64  USERS 
A  Powerful  MS0! 


Now  you  can  own  your  own  MS0!  Your  comparer  and  any 
interface  plus  our  menu  driven  machine  language  Radio  flu  I* 
letin  Board  Service  software  will  give  you  andyour  MS0  users 
a  powerful  mailbox  with  the  following  features: 

•  Read,  write  &  delete  messages 

*  List  a  di rectory  of  all  messages 

•  Scan  rj recto rv  of  messages 

*  User  selectable  baud  rates 

*  Automatic  date  and  time  keeping 

*  Automatic  time  out  feature 

•  Automatic;  ID  of  your  call 

■  Automatic  indication  of  memory  used 

*  3  modes  ■  MSCL  SYSOP  &  Direcl  RTTY 

•  Works  with  or  without  disk  drive 

•  Specifically  for  VIC  20  (8  k  min]  or  C64 
Software  package  includes  —  manual,  program  diskette  or 
cassette  and  interface  cable      $59.95  plus  $1.90  postage 

(Kantronica  interfaces  add  $8.95) 
Ph.  (S16)  §577550 

Vid-Cam 
Communication 

3T31  Foatiiill  Blvd.,  #H  <  U  Crescent*,  CA  91214 


"TWO-TWO-FIVE" 


•  Synthesized  Voice 
Dopoler  Direction 
Finding 

•  VHFandUHF 
Coverage 

•  83232C  Computer 
Interlace 


ijOPW.tR  mT£M5 


DEGHJE3 


-■:  3*l«eES 


mm 


WiM 


•  No  Receiver  Mods 

•  Mobile  or  Fixed 

•  12  VDC  Operation 

•  Digital  and 
Circular  Display 

•  90  Day  Warranty 


New  Technology  (patent  pending)  converts  any  VHF  or  UHF  FM  receiver  into  an 
advanced  Doppler  shift  radio  direction  finder.  Simply  plug  into  receiver's  antenna 
and  external  speaker  jacks.  Uses  four  omnidirectional  antennas.  Low  noise,  high 
sensitivity  for  weak  signal  detection.  Call  or  write  for  full  details  and  prices, 

H  DOPPLER  SYSTEMS,  INC.  5540  E-  Charter  Oak,   ,  02)  ^.j^ 

^425  Scottsdale;  AZ  85254   tWK;  *™  113i 


Hi iiiinmiiiiiriiHi ■ iHMMitmt t m unit iiiiiiiimiiiiiiiiiiiiuHHiiiiiiiuimiimiiiiJiiiMii in illinium hi iiiiiimiiiiminim 


Finally,  A  Highly  Detailed  and  Accurate  National  Scanner  Manual 


HHllUIIIIIIHIMIIIIIIMIIillllllLllllllllllltlilllinillllllihIlllfMlllliltlillllllilllllllilllllHlllil 

MONITOR 
AMERICA 

The  Communications/Travel  Guide 

ii  in  mi  iniiniiii lit i  h  u  wnw* mi  Htumi titim vii 


ONE  EASY  TO  USE  VOLUME 

INTERSTATE  ROAD  MAPS  ■  MONITORING  LAWS 

AM/FM  RADIO  ■  EMERGENCY  PHONE  NUMBERS 

MAJOR  METRO  AREA  COVERAGE 


Slate  Police/ Highway  Patrol 
Civil  Oelense  ■  Conservation 
National  Parks/ftiresls/Mnmnte 
State  Transportation/Highway 
Complete  Entertainment  Industry 
Air.  Marine,  Ski  Areas/ Patrols 
Ham  CO./ Emergency  Nets 
Hews  Media/Traffic  Copiers 
Weather  ■  Travelers  Info  Svc. 
Sports  Teams,  dace  Tracks 
Amusement  Parks  ■  Casinos 
Tourist/ Cultural  Attractions 

Great  for  the  road 
and  for  the  homo. 


We  pride  ourselves  on  our  u p  to  date  detailed  listings  of  codes,  channel  &  unit  designators, 
district  breakdowns,  maps,  as  well  as  frequencies  and  their  exact  usages. 


Send  $14,95  +  postage  And  handling 
11.25  (booh  rate)  or  $2.75  (1st  class) 
MA  Residents  please  add  5%  sales  tax 


to:    SMB  Publishing 
P.O.  Box  244  ST 
Natick,  MA  01760 


319 
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Model  HF6V-  Completely  automatic  bands  witching 
SO  through  1  Q  plus  30  niters  Outperforms  all 4  and 
&  -band  "Trap'  verticals  of  comparable  sr**«.  Thousands 
m   use  worldwide  sfi"w:e  December  "Si*    1  60  meter 

option  available  now:  retrofit  kiJg  for  remaining  WARC 
bands  coming  soon  Height-  26  ft/7  5  meters,  guying 
not  required  m  most  installations. 


IVSodel  2MCV  "Trombone1""  —  omnidirectional  eollrnear 
gain  venErral  for  2  meters  having  the  same  gam  as 
"double-^  A--  types,  bui  the  patented  "tiombone" 
ph&sing  section  allows  the  radiator  to  remain  unbroken 
by  rnsulrtlors.  for  maximum  strength  in  high  Wjrids.  No 
coils  ""oUimber'g  delight?"  titans  [rut;  I  ion  and  adjustable 
gamma  match  for  complete  D.C  grounding  and 
levies*  possible  SWR.  Height:  9-.8  ft/2. 98  meters. 


ii         Mcxdel  2  MCV-5  "Super-Trombone"'      Same 

.\K  "H  advanced  features  as  the  basic  2MCV  but  a 

^^^Hull      wavelength      taller      with      additional 

■j  t»^"^^,JTVonnbpne"%   phasing  section  for  additional 

^"VYX"^-     9a'r'-  Height    15  75  ft/4  S  meters 

All  BUTTERNUT  ANTENNAS  use  stainless  steel 
hardware  and  a*e  guaranteed  for  a  full  year.  For  f  wilier 
information  on  these  and  other  BUTTERNUT  products 
write  for  our  FREE  CATALOQ1 

BUTTERNUT 

ELECTRONICS 

405  E.  Market  St.  Lock  hart,  TX  78644 


^  See  Ust  of  Advertisers  an  page  80 
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Color  Computer  SSTV:  Part  II 

Complete  the  picture  by  adding  weather-satellite  facsimile 

to  your  new  color  SSTV  system. 


Editors  note:  Part  I  of  this  article,  detailing  a  complete  color  SSTV  Interface,  appeared  In  the  November,  1BMf  issue  of  73. 


Clayton  W.  Abrams  K6AEP 
1758  Comstock  Lane 
San  foseCA  95124 


w 


ith  the  initial  success 
of   the   K6AEP   inter- 


Dr  Ralph  Taggart  WB8DQT 
602  Jefferson 
Mason  Ml  43B54 

face,    SSTV    software,    and 
high-resolution  display  board, 


Photo  A.  An  infrared  (IR)  view  of  the  NW  quadrant  of  the 
earth  as  transmitted  by  the  GOES  E  spacecraft  using  the 
WEFAX  imaging  format.  A  major  frontal  system  can  be 
seen  wrapping  around  from  the  Culf  Coast  up  into  New 
England.  Broken  frontal  activity  can  also  be  seen  in  the 
Rockies  and  Plains  states.  Although  some  of  the  gridding 
of  state  borders  and  other  features  can  be  resolved [  one  of 
the  higher-resolution  formats  (see  photos)  would  be  re- 
quired to  capture  all  the  details  in  a  picture  of  this  type. 
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the  next  "new"  application 

considered  was  facsimile. 
HF  FAX  operation  has  never 
had  much  of  a  following 
among  amateurs  but  there  is 
one  area  where  amateur 
FAX  techniques  are  boom- 
ing—weather satellites, 


Thousands    of    amateurs 

and  non-amateurs  alike 
track  the  many  different 
kinds  of  weather  satellites 
now  in  orbit  and  what  has 
been  needed  for  years  is  a 
nice,  simple,  and  versatile 
display   system   that  would 


Photo  B.  Full-frame  display  of  the  NW  quadrant  of  the 
earth  as  seen  by  GOES  E  in  visible  light.  This  image  covers 
the  same  area  as  Photo  A  but  visible-light  imagery  is  rarely 
gridded.  Even  with  the  full-frame  display  the  resolution 
achieved  exceeds  that  of  some  small  CRT  display  systems 
and  is  entirely  adequate  for  most  uses. 


handle  pictures  from  all  of 
them!  K6AEP  was  certain 
that  the  SSTV  software 
could  be  modified  for  FAX 
display,  and  WB8DQT  was 
equally  certain  that  a  multh 
mode  satellite  interface 
could  be  designed  to  take 
advantage  of  the  CoCo®  as 
an  image  processor  and  dis- 
play system. 

With  the  two  of  us  madly 
experimenting  in  our  areas 
of  expertise,  we  soon  had  a 
workable  system  up  and 
running,  and  the  results  ex- 
ceeded all  of  our  expecta* 
tions!  With  the  satellite  in- 
terface to  be  described  this 
month  (and  with  the  high- 
resolution  display  board  de- 
scribed in  Part  I)  you  can  be 
scan-converting  all  types  of 
US  and  Soviet  weather-satel- 
lite pictures  in  no  time  at  all! 
The  mix  of  features  avail- 
able with  the  current  soft- 
ware is  mind-boggling 
compared  to  conventional 
techniques!  Some  of  these 
features  include: 

•  Full-frame  display  of  im- 
agery from  all  current  op- 
erational satellites.  These 
include  both  geostationary 
(US  GOES,  European  ME- 
TEOSAT,  and  Japanese 
CMS)  and  polar-orbiting 
spacecraft  (US  TIROS/ 
NOAA  and  Soviet  METE- 
OR). 

•  The  ability  to  capture 
extremely-high-resolution 
subsets  of  any  images  that 
exceed  the  theoretical  re- 
solving power  of  the  image 
format. 

•  Computerized  "zooms" 
on  any  portion  of  the  im- 
age in  memory. 

•  The  ability  to  rotate  im- 
ages by  180  degrees,  thus 
eliminating  the  upside- 
down  pictures  characteris- 
tic of  south-to-north  polar- 
orbiting  passes. 

•  The  capacity  to  en- 
hance the  contrast  of  the 

satellite  picture  — a  real 
boon  in  the  case  of  infrared 
polar-orbit  imagery. 


•  Two  different  kinds  of 
false-color  display. 

•  The  ability  to  generate 
hard  copy  using  a  graphics 
printer. 

This  is  a  mix  of  features 
you  cannot  find  in  any 
available  display  system, 
but  there  is  even  more!  If 
you  combine  the  SSTV  in- 
terface (Part  I)  with  the  sat- 
ellite interface  to  be  de- 
scribed here,  you  obtain 
the  following  additional 
features: 

•  Complete  HF  FAX  dis- 
play capability  for  wire- 
photos  and  weather  charts. 

•  The  ability  to  record  or 
transmit  weather-satellite 
pictures  in  standard  SSTV 
formats. 

All  of  this  may  seem  like 
quite  a  tall  order  but  we 
can  deliver— as  we  hope  to 
demonstrate  here.  Let's  get 
fired  up  and  see  how  it's 
done! 

The  Satellites 

The  one  thing  we  do  not 
have  the  space  for  is  a  de- 
scription of  the  various  sat- 
ellite systems  and  image 
products.  Your  best  source 
of  information  in  that  area 
is  the  New  Weather  Satel- 
lite Handbook,  available 
at  your  local  library  (out  of 
print).  This  publication  pro- 
vides all  of  the  information 
on  the  satellites,  their  video 
formats,  tracking  and  an* 
tenna  alignment,  construc- 
tion of  receivers,  antennas, 
test  equipment,  and  a  full 


Photo  C  A  NOAA  7  visible-light  APT  pass  showing  the 
east  coast.  Delaware,  New  lersey,  and  Long  Island  show 
quite  clearly  in  this  full- frame  display  but  much  of  New 
England  is  buried  under  a  major  cyclonic  storm  system  in 
the  process  of  moving  out  to  sea.  Lake  trie  and  Lake  On- 
tario are  visible  at  the  top  center  of  the  display. 


range  of  construction  proj- 
ects for  FAX  and  CRT  image 
display.  If  you  are  into  satel- 
lites, you  probably  have  the 
book  already  and  can  move 
directly  to  the  CoCo  scan- 
converter  project  If  you  are 
new  to  the  game,  you  had 
better  find  a  copy  so  that 
you  are  ready  to  go  when 
your  hardware  is  on-line. 

The  Weather-Satellite 
Interface 

At  this  point  we  will  deal 
with  how  to  condition  and 
process  the  satellite  signal 
for  proper  input  to  the 
CoCo.  Satellite  mode  is  rel- 
atively unimportant  in  the 
discussion  which  follows 
Simply  keep  in  mind  that 
we  are  dealing  with  an  am- 
plitude-modulated   2400- 


Hz  tone  (black  =  mini- 
mum and  white  =  maxi- 
mum) with  line  rates  of 
either  120  or  240  Iprn 
(equivalent  to  either  2  or  4 
Hz). 

Each  of  the  circuit  de- 
scriptions to  follow  has 
several  sections,  The  Func- 
tion description  tells  what 
the  circuit  does;  the  Opera- 
tion section  describes  how 
it  works;  the  Construction 
section  will  describe  any 
specifics  that  need  be  ob- 
served in  laying  out  or  wir- 
ing the  circuit;  the  Adjust- 
ment section  tells  how  to 
set  up  that  part  of  the  sys- 
tem Actual  operation  of 
the  complete  interface  will 
be  described  under  'Sys- 
tem Operation.' 


1QC    BUS 


REgiT 


Fig.  1.  Automatic  gain  control. 

73  Magazine  *  December,  1984     19 


Main-Board  Plnouts 


Schematic 

Designation 

I/O  Function 

A 

Ground 

B 

+  5  V  (If  regulator  off  board) 

C 

+  12V 

D 

-12  V 

E 

Video  in  from  S1A 

F 

Age  meter 

G 

Contrast  control 

N 

Contrast  control 

1 

Video  out  to  J7 

J 

Clock  oul  to  J4 

Kr 

Clock  out  to  S1 B 

L 

To  Phase  switch 

M 

To  120/240  tpm  switch 

N 

Sync  out  to  J6 

0 

To  Reset  switch 

Front-Panel  Controls  and  Indicators 

Power  switch  (if  supply  Internal) 

Power  lamp 

120/240  Ipm  switch 

Phase  switch 

Reset  switch 

Age  meter 

Contrast  control 

RCV/Tape  switch 

Rear-Apron  Connections 

Power  Ac  or  dc 

RCV  From  station  receiver 

RC  Out  RighKhanne!  tape  output 

RC  In  Right-channel  tape  input 

UC  Out  Left-channel  tape  output 

LC  In  Left -channel  tape  input 

Sync  To  CoCo  serial  port 

Video  CoCo  right  joystick  port 

Main-Board  Controls  and  Indicators 
Age  threshold     R1 
Black  level  R31 

Clock  freq.  C17 

Vco  lock  R42 

Sync  lock  D9  indicator 

Table  1.  Packaging  data. 


One  final  note.  It  is  as- 
sumed that  the  interface 
will  be  wired  on  a  plug-in 


Cm 


prototype  card  or  on  a  PC 
board  available  from  one 
of  several  vendors.  The  pin- 


fliS 

VMS 


I      coHTnatr   I 


_       iJ  VIDEO 

<D S>  RH3HT 

joystick 


1     T 


Fig.  2,  Video  circuits, 
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out  designations  in  the  fol- 
lowing descriptions  are  ar- 
bitrary and  the  actual  pin- 
outs  on  your  board  will 
have  to  be  related  to  these 
designations.  Table  1  is 
provided  to  summarize  the 
pinout  designations  used  in 
the  descriptions  to  follow, 
This  information  can  be  re- 
lated to  your  board  docu- 
mentation or  consulted  as 
you  work  up  your  own  lay- 
out. A  list  of  vendors 
known  to  be  supplying 
boards,  kits,  and  wired- 
and-tested  units  is  includ- 
ed in  Part  I  of  this  article. 

Automatic  Cain  Control 
(See  Fig,  1) 

Function.  Since  weather- 
satellite  video  involves  am- 
plitude modulation  of  an 
audio  tone,  the  various 
video  circuits  are  sensitive 
to  peak  subcarrier  levels. 
With  multiple  satellite  vid- 
eo sources,  different  re- 
ceivers, tape  systems,  etc, 
constant  readjustment  of 
video-input  levels  would 
be  required  to  maintain 
an  acceptable  gray-scale 
range  The  automatic-gain- 
control  [age)  circuits  pro 
cess  signals  of  varying  lev- 
els, delivering  a  signal  of 
constant  peak  amplitude 
to  the  rest  of  the  video  pro- 
cessing circuits.  Thus  the 
video  system  functions 
with  minimal  adjustment 
over  a  wide  range  of  input 
levels. 

Operation.  Video  from 
the  receiver  is  routed  to  J 2 
(Receiver)  with  11  (RC  In)  in 
parallel  to  provide  the  ca- 
pability to  simultaneously 
display  and  record  receiver 
signals.  Video  from  the 
tape  recorder  is  connected 
to  J3  (RC  Out).  Selection  of 
either  receiver  or  recorder 
video  is  by  means  of  the 
RCV/Tape  switch  {SI A). 
The  video  line  from  the 
switch  enters  the  interface 
board  at  pin  E  with  the  Agc- 
Threshold  control  (R1) 
functioning  as  a  load. 

From  R1,  the  signal  is 
routed  through  a  two-stage 
diode    network    (D1-D4) 


which  provides  attenua- 
tion as  a  linear  function  of 
the  control  voltage  on  the 
age  bus.  From  the  attenu- 
ator, the  signal  is  routed 
through  a  three-stage  age 
amplifier  (Q1-Q3)  with  a 
fixed  voltage  gain  of  100. 
Normally  the  output  of  this 
amplifier  is  about  2  V  p-p. 
The  amplifier  drives  the 
age  detector  (Q4)  which  de- 
velops the  age  control  volt- 
age on  its  collector.  The  at- 
tack time  constant  of  the 
detector  is  a  function  of  C6 
and  R14  while  the  decay 
time  constant  is  deter- 
mined by  C8P  R15,  and  the 
series  resistance  of  R3  and 
the  50-microamp  age  me- 
ter (M1 ). 

If  the  peak  input  signal 
should  increase,  the  age 
bus  voltage  will  rise,  in- 
creasing the  attenuation  in 
the  diode  network  and  low- 
ering the  output  of  the  age 
amplifier  to  its  previous 
value.  Similarly,  should  in- 
put peak  level  decrease, 
the  age  bus  voltage  will 
drop,  decreasing  input  at- 
tenuation and  raising  the 
output  of  the  age  ampli- 
fier. The  output  of  the  age 
amplifier  chain,  main- 
tained at  a  relatively  con- 
stant peak  level,  drives  the 
remaining  video  circuits  at 
point  (1),  The  age  meter 
serves  to  indicate  the  age 
control  voltage  and  is  used 
to  ensure  that  input  signals 
produce  control  voltages 
in  the  most  linear  portion 
of  the  age  response  curve 
(1-2  V). 

Construction.  Note  that 
Q4  is  a  PNP  transistor  and 
must  be  installed  with  its 
emitter  on  the  12-V  bus 
Also  note  the  polarity  of  C6 
which  is  oriented  different- 
ly from  all  of  the  other  tan- 
talum coupling  capacitors. 

Adjustment.  For  best  re- 
sults, the  output  from  the 
receiver  should  be  tapped 
at  the  top  of  the  volume 
control  through  a  >1-jiF 
coupling  capacitor  to  pro- 
vide a  constant  output  lev- 
el that  is  independent  of 
the    receiver    volume-con- 
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The  RC-850  provides  the  most  advanced 
technology  available  in  repeater  control.  With 
"designed  for  the  future"  architecture  that  allows 
upgrade  through  software  so  that  it  will  never  be 
obsolete.  Complete  remote  program mability  with 
E2PROM  via  Touch-Tone™  or  your  personal  com- 
puter Offering  unique  features  including  the 
highest  quality  synthesized  speech  and  fully 
automatic    scheduled    operation.    Plus    voice 
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response  metering,  synthesized  remote  base 
operation,  paging,  mailbox,  and  the  most  ad- 
vanced autopatch  available  —  anywhere!  De- 
signed for  reliable,  consistent,  enjoyable  operation 
in  any  system.  Field  proven  in  hundreds  of 
commercial  and  amateur  repeater  installations. 
The  RO-850  will  always  be  the  leader  in  high 
performance  repeater  control 

Available  from  $1195** 
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The  RC-85 
Repeater  Controller 

The  RO-850fs  "little  brother! 
Remotely  programmable  ID's, 
command  codes,  auto-dial 
numbers,  timers,  and  more. 
The  ROS5  controller  includes 
many  of  the  features  pio- 
neered by  ACC  such  as  syn- 
thesized speech,  remote  base,  paging,  and  more-  Now  any  repeater  budget  can  afford  the  benefits  of 
an  ACC  controller!     All  just  $895  (board)  or  $995  (rack  mount).* 


C  W—mww 


The  ITC-32  Intelligent  Touch-Tone 

Control  Board 

Remote  control  at  your  finger- 
tips with  28  commendable 
outputs,   plus  alarms,  re- 
peater and  remote  base 
control  functions,  re- 
sponse messages, 
and    more.    An 
ideal    building 
block  for  your 
repeater. 
An    easy 
%    way  to  add 
a    remote 
base  to  your 
system.    Or 
even    to    re- 
motely   control 
your  home- 

Only  $389 
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NEW  PRODUCTS 

DVR  128  •  Digital  Voice  Recorder  —  Solid  state 
voice  storage  and  playback  for  remote  recording 
of  ID'S  and  announcements,  voice  mail,  and  user 
diagnostics. 

IVS  6/12  •  Intelligent  Voting  System  —  Six  or 
twelve  channel  voting  with  DTMF  remote  control. 
In-band  signal  quality  evaluation,  audio  equaliza- 
tion, and  activity  logging. 

ShackM aster™  —  Remotely  control  your  home 
station  using  Touch- Tone  commands  over  the  air 
or  over  the  telephone.   Patch  yourself 
through  your  home  equipment  onto 
the  HF  bands,  and  to  VHF  and 
UHF  frequencies. 

includes  a  one  year  limited  warranty 
**lncludes  a  two  year  limited  warranty 
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Call  us  for  more  information  on  our  complete  line  of  amateur  and 
commercial  repeater  control  products. 


1081  6  Northridge  Square,  Cupertino,  CA  95014 


749-8330 
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trol  setting.  With  noise  out- 
put from  a  vacant  satellite 
channel,  adjust  the  Age- 
Threshold  control  [R1)  for 
an  age-meter  (M1)  reading 
of  15.  The  output  of  the 
tape  recorder  should  be  ad- 
justed to  produce  an  age- 
meter  reading  between  10 
and  20, 

Video  Circuits 
{See  Fig,  2) 

Function.  The  video  cir- 
cuits provide  subcarrier  fil- 
tering, detection,  post-de- 
tection filtering,  and  gain 
adjustments  to  properly 
drive  the  joystick  (A/D)  in- 
put. 

Operation.  Video  from 
the  age  amplifier  (point  1) 
is  routed  through  an  active 
bandpass  filter  (U1A)  with 
a  center  frequency  of  2400 
Hz,  a  bandwidth  of  1600 
Hz,  and  unity  gain.  The  fil- 
tered output  drives  a  vari- 
able gain  stage  (U1B)  with 
gain  set  by  the  front-panel 
Contrast  control  (R20). 

U2A  and  U2B  comprise  a 
precision  full-wave  detec- 
tor that  generates  a  nega- 
tive-going signal  contain- 
ing the  modulation  enve- 
lope superimposed  on 
the  post-detection  4800- 
Hz  subcarrier  component. 
U2C  is  an  active  low-pass 
filter  with  a  nominal  cutoff 
frequency    slightly    above 
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500  Hz,  The  roll-off  charac- 
teristics of  this  filter  ensure 
optimum  resolution  in  the 
highest-resolution  sam- 
pling modes, 

U2D  is  an  inverting  am- 
plifier that  adjusts  the 
video  signal  to  the  0-5-V 
range  required  for  the  joy- 
stick A/D  input  The  offset 
is  adjustable  (R31)  to  set 
the  desired  black  level 
while  the  Contrast  control 
provides  the  drive  adjust- 
ment that  determines  the 
maximum  white  level  D8 
provides  white-level  clip- 
ping at  5.1  V.  The  detected 
waveform  is  routed  off  the 
main  board  at  pin  I  and  on 
to  J7  (Video]  on  the  rear 
apron.  The  center  conduc- 
tor of  the  mating  jack  for 
J7  is  connected  to  pin  1  of 
the  joystick  plug  while  the 
shell  (ground)  is  connected 
to  pin  3  of  the  joystick 
plug. 

Construction.  The  front- 
panel  Contrast  control 
should  be  wired  so  that 
minimum  resistance  cor- 
responds to  maximum 
CCW  rotation  of  the  con- 
trol shaft.  The  joystick  plug 
can  be  a  hard  item  to  ob- 
tain. The  easiest  approach 
is  to  disassemble  a  stan- 
dard CoCo  game  joystick 
since  you  get  the  plug  with 
cable  attached.  The  phono 
plug  to  J 7  should  be  wired 
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with  the  yellow  lead  to  the 
center  pin  and  the  black 
wire  to  the  shell. 

Adjustment.  Proper  vid- 
eo adjustment  requires 
the  age  circuits  to  have 
been  set  up  previously.  Pre- 
set the  Contrast  control 
(R20)  to  the  maximum 
CCW  position  and  preset 
R31  so  that  the  wiper  arm  is 
at  ground  potential.  With 
the  program  running  and 
video  at  the  input,  adjust 
R31  to  just  before  the  point 
where  the  black  back- 
ground starts  to  gray  out. 
Then  adjust  the  Contrast 
control  for  the  most  pleas- 
ing gray-scale  response. 

Line  Synchronization 
(See  Fig*  3) 

Function.  The  business 
of  transferring  incoming 
video  into  memory  must  be 
very  closely  related  to  the 
satellite  line  rate.  The  ac- 
tual loading  operation  is 
initiated  by  line-sync 
pulses  which  must  occur  at 
the  same  rate  at  which  the 
satellite  video  is  being 
transmitted  and  at  the 
same  time  a  line  of  satellite 
video  begins.  The  line-syn- 
chronization circuits  pro- 
vide an  accurate  2-Hz  (120- 
Ipm)  or  4-Hz  (240-lpm)  trig- 
ger pulse  to  control  the 
loading  operation  and  also 
provide  for  proper  phas- 
ing—the ability  to  shift  the 


position  of  the  line-loading 
pulse  to  ensure  that  it  coin- 
cides with  the  beginning  of 
satellite  video  lines.  In  ad- 
dition, provisions  are  in- 
cluded to  ensure  the  re- 
quired timing  accuracy  for 
both  live  and  tape-record- 
ed imagery. 

Operation.  The  heart  of 
the  sync  circuit  is  a  phase- 
locked-loop  (PLL)  tone-de- 
coder chip  (UB)  which  is 
designed  to  lock  to  a  2400- 
Hz  reference  signal  at 
point  (2).  Sources  for  this 
reference  tone  are  dis- 
cussed under  the  heading 
of  "Clock  Circuits/'  below. 
With  2400  Hz  applied  at 
point  (2),  the  internal  volt- 
age-control I  ed  osc  i  1 1  ator 
(vco)  of  UB  will  lock  to  this 
signal  since  the  vco  adjust- 
ment control  (R42)  of  U8 
has  been  set  to  free-run 
near  2400  Hz.  When  U8  has 
locked  to  the  tone  at  point 
[2\  an  internal-control  tran- 
sistor pulls  low  and  lights 
an  indicator  LED  (D9  — 
Sync  Lock)  to  show  that 
lock  has  occurred.  The 
2400-Hz  vco  signal  is  buff- 
ered to  TTL  levels  by  Q5 
and  applied  to  a  set  of 
gates  in  U9,  U9  controls  the 
phasing  function  which 
will  be  discussed  below. 

For  the  moment,  let  us 
assume  that  the  2400-Hz 
vco-derived  signal  is  gated 
through  U9  and  on  to  U10 
—  a  divide-by-12  counter. 
Two  outputs  are  available 
from  U10  — a  divide-by-6 
output  (400  Hz)  at  pin  8  and 
•  a  divide-by-12  output  (200 
Hz)  at  pin  12.  U11  is  wired 
as  an  SPOT  digital  switch 
which  selects  the  400- Hz 
output  in  the  240  position 
of  the  Ipm  switch  (S3)  or 
200  Hz  in  the  120  position. 
The  output  of  U11  is  rout- 
ed through  two  decade 
counters  (U12  and  U13), 
providing  a  total  frequency 
division  of  100.  With  the 
Ipm  switch  in  the  240  posi- 
tion, the  output  of  U13  is  a 
4-Hz  square  wave,  while  in 
the  120  position  it  is  a  z-H/_ 
square  wave.  The  output  of 
U13    triggers    a    single-shot 
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Photo  D,  A  full- frame  display  of  a  "standard"  120-ipm 
Soviet  METEOR  display.  The  120-lpm  METEOR  imagery 
does  a  great  job  on  clouds  but  land/water  features  are  dif- 
ficult to  discern  unless  lighting  angles  are  almost  perfect. 
240-fpm  "advanced"  METEOR  transmissions  do  a  superb 
job  on  land/water  features  but  these  spacecraft  are  ap- 
parently still  experimental  and  hence  their  service  life 
seems  short;  they  are  on  only  intermittently. 


(U14)  which  provides  a 
5-ms  line-trigger  pulse  at 
either  a  4-Hz  or  a  2-Hz  rep- 
etition rate  This  pulse  is 
buffered  by  U15  to  RS- 
232  levels  to  drive  the 
CoCo  serial  port  via  the 
Sync  connector  (J6)  on  the 

rear    apron.    The    Reset 

switch— a  normally-open 
push-button  — is  wired  to 
provide  +12  V  to  the 
RS-232  line  for  manual 
reset. 

Although  the  PLL  and 
digital  dividers  provide  the 
proper  line-trigger  rate. 
they  are  not  sufficient  to 
ensure  that  triggering  is  in 
phase-a  condition  where 
the  line-trigger  pulse  corre- 
sponds to  the  start  of  a  line 
of  satellite  video.  Since  it  is 
desirable  that  the  interface 


be  usable  in  a  wide  variety 
of  FAX  formats,  a  simple 
manual-phasing  circuit  is 
provided  U9A  buffers  the 
vco-derived  2400-Hz  tone, 
which  then  is  applied  to 
one  input  (pin  12)  of  U9C. 
The  other  input  (pin  13)  is 
derived  from  the  output  of 
U9B.  This  input  is  normally 
high  since  one  input  of  U9B 
(pin  1)  is  normally  held  low 
by  the  normally-closed 
Phase  push-button  switch 
(S2). 

Thus  the  2400-Hz  refer- 
ence signal  is  typically  gat- 
ed through  U9Cr  through 
U9D  (a  simple  buffer),  and 
on  to  the  divider  chain. 
When  the  Phase  switch  is 
pressed,  however,  it  will 
open,  causing  the  pin-1  in- 
put of  U9B  to  go  high,  The 


output  of  U9B  is  then  con 

trolled  by  the  status  of  the 
other  input  — pin  2.  This  pin 
is  connected  to  the  Q  out- 
put of  the  5-ms  si ngie-s hot- 
Normally  this  pin  is  low,  but 
for  5  ms  of  each  line,  the 
SS-trigger  interval,  pin  2  of 
U9B  is  pushed  high,  caus- 
ing the  output  of  U9B  to  go 
low  for  the  5-ms  trigger  in- 
terval. 

This  prohibits  the  2400- 
Hz  reference  signal  from 
going  through  U9C  for  the 
5-ms  interval,  causing  a 
5-ms  counting  error  once 
each  line  pulse  for  as  long 
as  the  Phase  switch  is  de- 
pressed. This  causes  the 
trigger  repetition  rate  to  be 
slowed  (by  about  2%L  and 
since  the  trigger  rate  and 
the  satellite  line  rate  are  no 
longer  in  step,  the  edge  of 
the  satellite  image  will  mi- 
grate toward  the  left  edge 
of  the  TV  screen  when  the 
Phase  switch  is  held  open. 
When  the  left  picture  edge 
is  aligned  with  the  left  edge 
of  the  TV  screen,  indicat- 
ing a  properly  phased  dis- 
play, the  Phase  switch  is  re- 
leased, the  output  of  U9B 
goes  high,  and  the  2400-Hz 
signal  is  gated  through  U9 
without  interruption,  thus 
restoring  the  proper  trigger 
rate. 

Construction.  The  only 
note  here  is  not  to  confuse 
the  Reset  and  Phase  push- 
button switches.  The  Reset 
switch  is  a  normally-open 
type  while  the  Phase 
switch  is  normally  closed. 

Adjustment.  With  2400 
Hz  applied  at  point  (2),  ad- 
just the  vco  adjustment 
control  on  the  board  (R42) 
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Fig.  4.  Clock  circuits. 


until  the  Sync-Lock  indica- 
tor on  the  board  (D9) 
comes  on.  R42  should  be 
set  to  the  midpoint  of  the 
range  where  D9  provides  a 
solid  lock  indication  A 
logic  probe  on  pin  6  of  U14 
will  show  a  series  of  short, 
high  pulses  indicating  the 
proper  operation  of  the  di- 
vider chain.  The  pulses 
should  be  noticeably  faster 
in  the  240  position  of  the 
Ipm  switch  than  they  are  in 
the  120  position. 

Clock  Circuits 

(See  Fig.  4) 

Function.  The  clock  cir- 
cuits are  designed  to  pro- 
vide  a  2400-Hz  reference 
signal  for  both  real-time 
and  recorded-image  dis- 
play. The  subcarrier  signals 
of  the  US  GOES  and 
TIROS/NOAA  spacecraft  are 
phase-locked  to  the  video 
line  rate  and  could  be  used 
as  a  frequency  reference 
Unfortunately,  this  is  im- 
practical for  several  rea- 
sons. In  the  case  of  the 
GOES  spacecraft,  occa- 
sional modulation  anoma- 
lies will  drop  the  subcarrier 
black  level  to  0%,  causing 
the  line-sync  circuits  to 
lose  lock  and  hence  syn- 
chronization, 

In  the  case  of  the  TIROS/ 
NOAA  spacecraft,  signal 
fades  resulting  in  high 
noise  levels  also  can  cause 
sync  lock  to  be  lost.  In  ad- 
dition, the  standard  Soviet 
METEOR  spacecraft  have 
subcarriers  that  are  not 
locked  to  the  video  line 
rate  and  hence  cannot 
serve  as  a  suitable  frequen- 
cy reference,  HF  FAX  sig- 
nals have  a  variable  sub- 
carrier  frequency  (subcar- 
rier FM  modulation  identi- 
cal to  the  video  swing  for 
SSTV)  so  that  sync  lock  is 
not  possible  with  these  ser- 
vices. 

In  order  to  make  the  in* 
terface  compatible  with 
the  greatest  range  of  FAX 
services,  a  crystal-con- 
trolled 2400  Hz  signal 
source  is  employed.  The 
crystal  sync  source  is  used 
directly  during  live  image 
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Photo  E.  Example  of  High  Resolution  1  sampling  of  an  IR 
WEFAX  frame  such  as  in  Photo  A.  It  shows  a  frontal  system 
extending  down  the  central  Dakotas  into  Nebraska* 


display  and  is  also  record- 
ed on  the  left  channel  of  a 
stereo  tape  system  while 
the  video  subcarrier  signal 
is  simultaneously  recorded 
on  the  right  channel.  Dur- 
ing playback,  the  line-sync 
PLL  is  locked  to  the  record- 
ed tone  on  the  left  channel 
and  will  effectively  track 
frequency  variations 
caused  by  tape  speed 
changes  during  recording 
and  playback,  thus  main- 
taining line  synchroni- 
zation. 

Operation.  U3  functions 
as  a  crystal-controlled  os- 
cillator/buffer operating  at 
2,4  MHz  with  fine  frequen- 
cy adjustment  provided  by 
CI  7.  The  2„4-MHz  signal  is 
divided  by  1000  using  three 
decade  counters  (U4,  U5, 
and  U6).  The  2400-Hz 
square-wave  output  from 
U6  is  passed  through  a 
2400-Hz  active  filter  stage 
(U7)  to  convert  the  square 
wave  to  a  sine  wave.  When 
the  RCV/Tape  switch  (S1 B) 
is  in  the  RCV  position,  the 
PLL  tone  detector  in  the 
line-sync  circuit  is  driven 
directly  by  the  2400-Hz 
crystal  reference.  A  sample 
of  the  2400-Hz  signal  also 
is  routed  to  the  left  chan- 
nel input  of  the  recorder 
(LC  In)  at  J4.  With  the 
switch  in  the  Tape  position, 
the  PLL  is  driven  by  the  sig- 
nal recorded  on  the  left 
channel  (LC  Out)  via  J5. 


Adjustment.  The  only 
operational  adjustment  is 
to  set  the  oscillator  output 
accurately  to  2.4  MHz  by 
adjusting  C17.  This  can  be 
accomplished  in  one  of 
three  ways: 

(1)  Connect  a  frequency 
counter  to  pin  8  of  U3  and 
adjust  C17  for  a  frequency 
of  2,4  MHz  to  the  resolu- 
tion limits  of  the  counter 

(2) Calibrate  a  receiver 
using  WWV  and  a  crystal 
calibrator  Connect  a  short 
test  lead  to  pin  8  of  U3, 
loosely  coupling  the  lead 
to  the  receiver  input.  Ad- 
just CI 7  to  obtain  precise 
zero  beat  at  2+4,  4.8,  or  7.2 
MHz.  The  latter  frequency 
is  useful  for  ham-bands- 
only  transceivers. 

(3)  Display  live  images 
using  the  interface  and 
WEFAX  software.  If  the 
picture  margin  drifts  to  the 
right  as  the  image  reads 
out,  the  oscillator  frequen- 
cy is  high.  If  it  drifts  to  the 
left,  the  frequency  is  low. 
Adjust  C17  until  the  mar- 
gins are  precisely  vertical 

Packaging  and 
Power  Supplies 

There  is  an  ofd  saying  in 

the  home  construction 
game  that  once  you  have 
the  boards  wired  you  may 
be  almost  half  done!  What 
kind  of  packaging  you  use 
is  pretty  much  up  to  you.  In 
the  case  of  the  WB8DQT 


Photo  F.  The  area  in  Photo  £  six  hours  later.  In  the  upper- 
left  corner  of  the  image  you  can  see  that  the  front  has  in- 
tensified and  that  the  system  has  moved  into  eastern  South 

Dakota  with  some  low-altitude  clouds  (indicated  by  their 
darker-gray  color)  moving  into  western  Iowa, 


prototype,  the  display 
board  was  placed  in  its 
own  metal  enclosure  with 
a  5-V  regulator  chip  to  run 
the  board  off  the  station's 
+  12-V  bus.  Display-board 
power  drain  was  measured 
at  600  mA. 

The  interface  board  was 
dropped  into  its  own  cabi- 
net along  with  a  small  re- 
ceiver. The  +5-V  interface 
requirements  were  taken 
care  of  with  a  5-V  regulator 
chip  on-card  and  the  cur- 
rent drain  on  the  +  12-V 
bus  was  280  mA.  The  —12- 
V  drain  was  minimal  — 
slightly  less  than  20  mA 
Required  front-panel  con- 
trols and  indicators  in- 
clude the  120/240  Ipm 
switch,  the  RCV/Tape 
switch,  the  Phase  and  Re- 
set push-button  switches, 
the  Contrast  control  and 
the  age  meter  If  the  power 
supply  is  internal,  you  will 
also  need  a  power  switch 
and  a  power-indicator 
lamp. 

The  rear  apron  tends  to 
be  a  busy-looking  place 
with  lots  of  cables  heading 
off  to  other  gear.  There  are 
a  total  of  five  audio  leads 
—  RCV  (receiver  output), 
RC  In  and  LC  In  (right-  and 
left-channel  tape-deck  in- 
puts), and  the  RC  and  LC 
Out  jacks  (tape-deck  right- 
and    left-channel    outputs] 


—where  you  should  use 
standard  shielded  audio 
cables  (phono-plug  termi- 
nations) for  the  intercon- 
nections. The  Video  cable 
runs  from  the  rear  apron  to 
the  right  joystick  port  of 
the  CoCo  while  the  Sync 
cable  runs  from  the  inter- 
face rear  apron  to  the 
CoCo  serial  port.  Although 
not  absolutely  necessary,  it 
is  helpful  if  the  output 
from  the  receiver  has  a 
constant  level  — if  only  to 
simplify  maintaining  con- 
stant recording  levels.  A 
shielded  audio  lead  cou- 
pled   to   the    top    of    the 

receiver  volume  control 
through    a     1-uF   capacitor 

should   do   the   job  nicely 

with  most  receivers. 

Tape  Equipment 

Obviously,   the   minimal 

satellite  installation  con- 
sists of  the  interface,  dis- 
play board,  64K  CoCo,  and 
your  satellite-receiving 
gear.  In  order  to  make  the 
most  of  the  program  fea- 
tures, however,  you  really 
should  include  a  good  (by 
music  standards)  cassette 
or  reel-to-reel  stereo  tape 
deck.  Regular  cleaning  and 
pressure-pad  maintenance 
will  keep  almost  any  re- 
corder  up  to  par  if  you  use 
high-quality  tape.  Taped 
transmissions    never    have 
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Photo  G.  A  High  Resolution  I  image  obtained  from  a 
NOAA  7  visible-tight  APT  pass  showing  the  Great  Lakes  in 
considerable  detail.  A  multitude  of  small  lakes  are  clearly 
visible  in  southern  Canada.  For  the  ultimate  in  high  resolu- 
tion you  can  use  the  HR-2  format  as  shown  in  Photo  H, 


quite  the  quality  of  "live" 
displays,  but  you  will  rare- 
ly notice  the  difference  in 
practice.  All  of  the  photos 
used  to  illustrate  this  arti- 
cle are  taken  from  tape, 
and  the  versatility  of  the 
program  routines  possible 
with  tape  makes  it  well 
worth  the  marginal  loss  in 
image  quality. 

In  order  to  keep  things 
simple,  recordings  should 
be  made  at  constant  input 
and  output  levels.  The  out- 
put level  is  easy  — simply 
set  it  for  maximum  on  both 
the  left  and  right  channels 
for  most  decks.  Assuming 
the  system  has  been  set  up 
as  specified  (video  into  the 
right  channel,  sync  into  the 
left),  you  should  set  the 
left-channel  recording  lev- 
el for  0  VU  with  the  inter- 
face running.  With  the  re- 
ceiver set  to  an  empty 
channel  (no  satellite 
signal),  set  the  right-chan- 
nel recording  level  for  a 
mid- range  reading  [  —  10  to 
—  7  VU  on  most  decks)  us* 
ing  the  noise  output  of  the 
receiver  as  the  signal 
source. 

System  Operation 

What  follows  will  be  a 
very  brief  outline  of  the  op- 
eration of  the  major  rou- 
tines in  the  present  WE  FAX 
Rev. 3    program    available 
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from  K6AEP.  The  software 
will  certainly  evolve  with 
time,  but  most  of  the  evo- 
lution will  be  'bells  and 
whistles"  in  the  sense  of 
new  routines  The  basic 
image-display  routines 
should  remain  fairly  stable 
and  you  should  have  little 
trouble  relating  the  instruc- 
tions which  follow  to  the 
extensive  program  docu- 
mentation you  will  receive 
with  your  software. 

As  we  discuss  program 
features,  we  will  have  oc- 
casion to  talk  about  two 
different  displays  — what 
we  will  call  the  "CoCo  dis- 
play" and  the  "image  dis- 
play /'  The  CoCo  display  is 
simply  the  normal  comput- 
er monitor  where  prompts, 
menus,  and  inputs  are  dis- 
played. The  image  display 
is  the  monitor  where  the 
output  of  the  display  board 
is  viewed 

Loading  the  Program  In- 
sert the  cassette  and  re* 
wind  if  required,  Preset  the 
cassette  volume  level  to 
about  5,  set  the  cassette 
recorder  to  play,  type 
CLOADM,  and  hit  the 
<ENTER>  key,  The  cas- 
sette machine  will  start  to 
run  and  an  S  will  flash  in 
the  upper-left  corner  of  the 
CoCo  display,  The  display 
board  and  interface  should 
be  powered  up  at  this  time, 


Photo  H.  The  HR-2  format  for  Photo  Q  Lake  Superior  takes 
up  much  of  the  image  area.  The  resolution  of  the  HR-2  for- 
mat equals  the  theoretical  resolution  limit  for  APT  and 
WE  FAX  imagery  and  reveals  details  that  are  beyond  the  ca- 
pacity of  most  systems* 


but  pay  no  attention  to  the 
image  display  — expect  gar- 
bage!   When    the    WE  FAX 

program  is  found,  the  flash- 
ing S  will  change  to  a  flash- 
ing F  and  a  short  notice  will 
print  out  to  the  effect  that 
the  WEFAX  program  is 
loading  and  will  execute 
automatically  when  load- 
ed. This  magic  event  is  easy 
to  spot  — you  will  suddenly 
get  the  main  menu  display 
(shown  in  Fig.  6)  and  the  im- 
age display  will  show  a  ran- 
dom but  static  pattern 
based  on  the  contents  of 
the  display  RAM  at  pow- 
er-up. 

Virtually  everything  in 
the  program  starts  with  the 
main  menu,  and  no  matter 
where  you  are  in  the  pro- 
gram you  almost  always 
can  get  back  to  this  menu 
by  hitting  the  <CLEAR> 
key  on  the  CoCo  keyboard. 
If  you  find  the  random-im- 
age display  a  bit  discon- 
certing, you  can  get  a  gray- 
scale display  (actually  col- 
or bars)  by  typing  I  fol- 
lowed by  C  followed  by 
<CLEAR>,  If  your  monitor 
is  like  most,  you  will  have 
considerable  vertical  over- 
scan on  the  image  display. 
We  would  suggest  adjust- 
ing the  monitor  height  con- 
trol to  compress  the  dis- 
play slightly  to  minimize 
the  loss  of  picture  informa- 


tion at  the  top  and  bottom 
of  the  screen. 

Notes  on  Contrast  Set- 
tings, At  this  point  we  will 
assume  that  the  interface 
has  been  checked  out  as 
noted  in  the  Adjustment 
section  of  each  circuit  de- 
scription. If  not,  this  is  the 
point  at  which  to  complete 
checkout  The  only  vari- 
able that  remains  to  be 
considered  is  the  proper 
Contrast  setting  for  each 
class  of  satellite.  The  first 
time  or  two  you  display  a 
given  type  of  picture  you 
can  expect  to  jiggle  the 
Contrast  setting  until  you 
get  the  best  image  display 
for  that  mode.  Once  you 
have  determined  the  opti- 
mum setting  for  each 
mode,  you  should  mark  it 
on  the  front  panel.  You 
probably  will  end  up  with 
distinctly  different  settings 
for  WEFAX.  APT  Visible, 
APT  IRP  120  Ipm  METEOR, 
and  240-lpm  METEOR.  Al- 
ternatively, you  may  wish 
to  install  a  small  rotary 
switch  on  the  front  panel 
to  switch  in  a  small  PC  pot 
for  each  mode.  With  the 
switch  positions  properly 
labeled,  you  need  only  op- 
timize each  pot  in  turn, 
after  which  you  can  use  a 
switch  setting  appropriate 
to  the  mode  you  wish  to 
display. 


Dual  Axis  Rotor 
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As  a  leading  manufacturer  of  precision  motor  drive  systems,  we  be 
Neve  the  newly  developed  DR10  is  the  finest  dual  drive  system  for 
satellite  antennas.  To  provide  you  the  highest  level  of  performance 
and  convenience,  the  DR10  Dual  Axis  Rotor  features: 
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•  COMPACT  CONTROL  UNIT  WITH  SELF  CONTAINED 
AC  POWER  SUPPLY 

•  SINGLE  DUAL  SCALE  METER  (AZIMUTH/ELEVATION) 

•  SINGLE  8  WIRE  CONTROL  CABLE  (BELDEN  TYPE) 

•  STANDARD  TOWER  TOP  MOUNTING 

•  ACCEPTS  V/2  INCH  ANTENNA  BOOM 

•  SERVICEABLE  WITHOUT  ANTENNA  REMOVAL 

•  DYNETIC  SYSTEMS'  HIGH  TORQUE, 

PRECISION  GEARMOTORS 

NOW  AVAILABLE 

for  immediate  delivery 

Our  DR10  will  out-perform  any  combination  of  conventional  rotors 
popularly  used,  and  is  supplied  ready  to  mount,  including  the  rotor, 
control  unit,  and  all  stainless  steel  mounting  hardware,  (less  cable) 
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For  immediate  ordering  information, 
individuals  and  dealers  call  or  write 

612-441-4303 


DMNETIC  S/CTEMb 

19128  INDUSTRIAL  BOULEVARD 
ELK  RIVER,  MN  55330  ,»3 


Primary  Image  Display 

Genera/  Notes,  The  Inter- 
face RCV/Tape  switch 
should  be  set  to  RCV  for 
live"  display  directly  from 
the  receiver  or  to  Tape  for 
recorded  display.  Early  ex- 
periments are  best  done 
with    tape    as    you    can 


always  rewind  the  tape  if 
you  make  a  mistake,  or  you 
can  display  a  full  frame  fol- 
lowed by  one  of  the  high- 
resolution  formats,  etc, 

All  image  displays  will 
begin  with  the  R  option 
from  the  main  menu  This 
will  reset  the  image  display 


of 


CARTM   SCAN 


fig,  5,  Diagrams  of  line-sync  pulses  for  the  various  satel- 
lite-video formats.  Proper  phasing  of  satellite  pictures  re- 
quires recognition  of  each  kind  of  pulse.  The  Phase  switch 
is  pressed  until  the  desired  sync  pulse  moves  across  the 
screen  and  just  off  the  left  edge  of  the  display,  (a)  shows 
the  WEFAX  line  pulse— a  simple  black  bar  on  a  white 
background,  it  is  transmitted  during  the  phasing  interval  at 
the  start  of  a  GOES  or  METEOSAT  frame  transmission,  (b) 
shows  the  sync  pulse  for  NOAA  visible-light  APT  imagery. 
It  consists  of  seven  cycles  of  1040-Hz  subcarrier  modula- 
tion, followed  by  a  black  interval  representing  the 
scanners  view  of  space  just  prior  to  the  start  of  the  earth 
scan.  Once  each  minute  a  white  minute  marker  bar  will  in- 
terrupt the  black  space  scan.  The  essential  cues  for  the  vis- 
ible-light sync  pulse  are  the  black  space  scan  and  usually 
high-contrast  video  in  the  earth  scan.  lust  to  the  left  of  the 
pulse  train  is  a  telemetry  signal  that  is  displayed  as  hori- 
zontal gray-scale  data,  (c)  shows  a  typical  in  fared  (IR)  line 
pulse  in  the  NOAA  APT  format.  This  pulse  is  also  seven 
cycles  in  length  but  it  is  seven  cycles  of  832-Hz  modula- 
tion so  it  is  somewhat  wider  than  the  visible-light  pulse. 
The  IR  pulse  is  followed  by  a  white  interval  [cold]  repre- 
senting the  space  scan.  The  earth  scan  is  typically  quite 
white  and  low  in  contrast  IR  minute  markers  are  black.  To 
the  left  of  the  pulse  is  a  telemetry  gray-scale  pattern  simi- 
lar to  that  of  the  visible-light  pulse,  (d)  is  the  line-sync 
pulse  for  standard  120-lpm  METEOR  imagery  — a  long  13- 
cycle  pulse  that  is  very  easy  to  recognize.  The  earth  scan 
data  is  immediately  to  the  right  of  the  pulse  while  vertical 
gray-scale  stripes  are  immediately  to  the  left  of  the  pulse. 
All  of  these  pulses  are  enlarged  illustrations  — much  as 
you  might  see  with  the  HR-1  or  HR-2  display  formats.  They 
are  quite  easy  to  recognize  in  full-frame  display  however, 
once  you  are  familiar  with  their  appearance. 
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and  the  incoming  picture 
will  begin  to  read  out.  At 
the  same  time,  a  secondary 
menu  (Fig.  7)  will  appear  on 
the  CoCo  display  and  will 
provide  you  with  your  dis- 
play options  following 
phasing  The  image  display 
can  be  "frozen"  at  any 
time  by  hitting  the 
<CLEAR>  key,  and  the 
CoCo  display  will  return  to 
the  main  menu. 

WEFAX  Display.  Set  the 
120/240  Ipm  switch  to  240. 
When  you  hear  the  charac- 
teristic 300-Hz  "start" 
tone,  simply  hit  R  from  the 
main  menu  and  watch  the 
display  You  should  see  a 
white  background  with  a 
vertical  black  bar  some- 
where in  the  image  display 
area  (shown  in  detail  in  Fig. 
5(a).  Press  and  hold  the 
Phase  switch  and  this  bar 
should  march  step-wise  to- 
ward the  left  edge  of  the 
image  display  area.  Allow 
the  bar  to  move  off  the  dis- 
play to  the  left  and  release 
the  Phase  switch.  About  20 
seconds  after  the  end  of 
the  start  tone  you  should 
hear  some  rough  subcarrier 
modulation  as  the  picture 
header  begins  to  print  out. 

At  this  point,  press  key  1 
and  the  WEFAX  picture 
will  begin  to  display  from 
the  top  of  the  image  dis- 
play area.   When   the   dis- 


play reaches  the  bottom  of 
the  screen,  press  the 
<CLEAR>  key  to  freeze  the 
image  and  return  you  to 
the  main  memory.  Note 
that  with  the  US  GOES 
spacecraft  the  picture 
starts  about  20  seconds 
after  the  start  tone.  The  Eu- 
ropean METEOSAT  delays 
only  five  seconds,  so  you 
will  have  to  hustle  to  com- 
plete the  phasing  oper- 
ation. 

Photo  A  shows  a  typical 
infrared  (IR)  WEFAX  dis- 
play, while  Photo  B  is  a  visi- 
ble-light example. 

APT  Display.  Images 
from  the  TIROS/NOAA  sat- 
ellites are  transmitted  con- 
tinuously in  the  APT  for- 
mat and  display  can  begin 
whenever  the  signal  rises 
out  of  the  noise  and  can 
continue  until  the  space- 
craft begins  to  approach 
the  opposite  horizon 
Preset  the  120/240  Ipm 
switch  to  120  and  hit  R 
from  the  main  menu  to 
start  display. 

Phasing  with  APT  is  gov- 
erned by  which  image,  visi- 
ble light  or  infrared,  you 
wish  to  display.  Daylight 
passes  will  have  both  for- 
mats available  while  night 
passes  will  have  a  black 
visible-light  display  and  on- 
ly  IR  data  will  be  useful. 


I    —  TEST  INTERFACE 

R  —  RECEIVE  HIGH  DENSrTY  FAX 

L  —  RECEIVE  LOW  DENSITY  FAX  ON  TRS80C 

D  —   DISPLAY  IMAGE  IN  MEMORY 

Y  —  MEMORY  CHANGE 

C  —   DISPLAY  COLOR  IMAGE  IN  MEMORY 

T  —   PRINT  PICTURE  ON  SCREEN 

S  —  SELECT  PRINTER  SPEED 

E  —  CONTRAST  ENHANCE  PIX 

UP  DOWN  ARROW  PICT  UP  DOWN 

Fig.  6,  Main  menu  display,  WEFAX  program. 


WHILE  VIEWING  A  FAX  PIX 

KEY  1    =  WEFAX  APT,  ADV  METEOR 

KEY  2    =  STND  METEOR 

KEY  3    =  HIGH  RES  1 

KEY  4    =  HIGH  RES  2 

KEY  5    =  HF  FAX  FAST 

KEY  6    =  HF  FAX  SLOW 

KEY  R    =  ROTATE  PICTURE 

ANY  OTHER  KEY  WILL  END 

Fig.  7.  Secondary  display  menu,  WfFAX  program. 


Photo  L  Polar-orbit  infrared  (IR)  imagery  in  low  contrast. 


The  visible-light  sync-pulse 
train  is  shown  in  Fig.  5(b) 
while  the  IR-sync-pulse  se- 
quence is  shown  in  Fig.  5(c). 
To  display  visible-light  im- 
agery, simply  press  and 
hold  the  Phase  switch  until 
the  visible-light  sync  pulse 
passes  off  the  left  edge  of 
the  display.  If  you  want  IR 
display,  simply  hold  the 
Phase  switch  until  the  IR 
pulse  has  moved  off  the 
left  edge  of  the  image  dis- 
play area  With  either  visi- 
ble or  IR  phasing  com- 
plete, hit  key  1  to  restart 
the  display  from  the  top  of 
the  image  display  area. 

With  a  simple  omnidi- 
rectional antenna  you  can 
expect  to  receive  at  least 
10  to  12  minutes  of  imagery 
on  a  good  pass.  If  you 
keep  the  display  going  un- 
attended, the  image  will 
automatically  reset  as  it 
reaches  the  bottom  of  the 
screen.  For  the  first  look  at 
a  pass,  you  may  wish  sim- 
ply to  let  it  scroll  in  this 
fashion.  Once  you  have  an 
idea  of  the  features  of  in- 
terest, you  can  run  the  tape 
again  and  when  you  get  to 
the  point  where  you  want 
to  display  the  material, 
simply  hit  either  the  inter- 
face Reset  switch  or  key  1 
on  the  keyboard.  Once  the 
display  fills  up,  simply  hit 
<CLEAR>  and  the  image 
display  will  be  frozen  while 
the  CoCo  display  returns  to 
the   main   menu.    Photo  C 


shows  a  sample  of  visible- 
light  imagery  from  a  day- 
light APT  pass. 

METEOR  Display,  Soviet 
polar-orbiting  METEOR 
spacecraft  come  in  two  va- 
rieties  —  the  standard 
120-lpm  spacecraft  and  the 
rarer  240-lpm  birds  which 
are  apparently  still  experi- 
mental Both  types  of  ME- 
TEOR imagery  are  restrict- 
ed to  visible-light  data 
from  daylight  passes.  For 
1201pm  METEOR  display 
you  should  preset  the 
120/240  Ipm  switch  to  120 
and  hit  R  from  the  main 
menu  to  start  display.  The 
120-lpm  "standard"  ME- 
TEOR sync  pulse  is  shown 
in  detail  in  Fig.  5(d).  As  the 
image  reads  out,  press  and 
hold  the  Phase  switch  un- 
til the  sync-pulse  train 
marches  out  of  view  to  the 
left  of  the  image  display. 
Release  the  Phase  switch 
and  hit  key  2. 

Like  the  APT  format,  ME- 
TEOR pictures  are  continu- 
ous and  you  can  scroll 
through  an  entire  pass  or 
hit  the  Reset  switch  to  reset 
the  display  whenever  de- 
sired and  the  <CLEAR>  key 
to  freeze  the  image  display 
and  return  to  the  main 
menu.  Photo  D  illustrates 
the  results  from  a  typical 
"standard"  METEOR  pass. 

24CMpm  "advanced"  ME- 
TEOR operation  is  similar 
except    that    the    120/240 


Photo  f.  Once  the  display  has  been  optimized  using  the 
Contrast  control,  the  image  in  memory  can  be  enhanced 
using  the  contrast  enhancement  routine.  Unlike  other  rou- 
tines, enhancement  alters  the  image  in  memory. 


Ipm  switch  should  be  in  the 
240  position  and  you 
should  hit  key  1  following 

phasing. 

High-Resolution  Display 

In  order  to  provide  for 
the  display  of  extremely- 
high-resolution  data,  two 
high-resolution  formats. 
High  Resolution  1  and  High 
Resolution  2,  are  sup- 
ported by  the  WE  FAX  pro- 
gram. In  each  we  sample  a 
progressively  smaller 
subset  of  the  image  with 
the  capability  of  resolving 
finer  detail  Prior  to  using 
one  of  these  formats,  you 
should  display  the  entire 
image  of  interest  to  deter- 
mine what  features  you 
wish  to  emphasize.  Once 
this  has  been  done,  note 
some  easily-recognized 
feature  a  short  distance 
above  the  feature  you  are 
interested  in.  This  feature 
will  be  the  "recognition" 
feature  and  will  tell  you 
when  you  should  shift  to 
the  high-resolution  mode. 

High  Resolution  7.  This  is 
an  intermediate  format 
that  will  exceed  the  resolu- 
tion limits  of  most  CRT  sys- 
tems and  many  FAX  dis- 
plays. Assuming  you  have 
located  the  picture-area  of 
interest  to  you  and  a  suit- 
able recognition  feature, 
begin    display    with    the 
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main-menu  R  option  and 
proceed  to  phase  the  im- 
age. In  this  caser  however, 
you  should  phase  the  im- 
age so  that  the  feature  of 
interest  will  read  out  on  the 
left  half  of  the  image  dis- 
play area.  Key  either  1  or  2 
(depending  upon  mode) 
and  watch  for  the  recogni- 
tion feature.  As  it  begins  to 
read  out,  simply  hit  key  3 
and  the  High  Resolution  1 
sampling  will  begin.  When 
display  is  complete,  hit 
<CLEAR>  to  freeze  the  dis- 
play and  return  to  the  main 
menu.  Examples  of  HR-1 
images  are  provided  in 
Photos  E  and  G. 

High  Resolution  2.  The 
resolving  power  of  this  for- 
mat exceeds  that  of  any  of 
the  satellite  formats  and 
you  can  expect  to  see  de- 
tails that  almost  no  one 
else  can  resolve.  Start  with 
R  and  phase  the  display  so 
that  the  feature  of  interest 
will  read  out  just  to  the 
right  of  the  left  image 
display  margin.  Key  either 
1  or  2  and  watch  for  the 
recognition  feature.  As  it 
starts  to  read  out  hit  key  4 
and  your  HR-2  image  will 
load  quickly.  Press 
<CLEAR>  to  freeze  the 
display  and  return  to  the 
main  menu. 

An  example  of  the  HR-2 
format  is  provided  in  Photo 
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Photo  K.  A  full-frame  display  from  a  NOAA  polar-orbit 
pass.  The  Great  Lakes  region  is  buried  under  a  huge  com- 
pound frontal  system  shaped  like  an  upside-down  V.  Now 
see  Photos  L  and  M. 


Photo  L  An  HR-1  display  of  the  center  of  Photo  K.  The 
southern  pari  of  Lake  Huron  and  all  of  Lake  Erie  can  be 
seen  between  the  open  angle  of  the  "V'\ 


Photo  M.  An  HR-2  view  that  reveals  even  greater  detail,  in- 
cluding a  cloud  "stringer''  stretching  across  Lake  Huron,  a 

feature  that  is  invisible  in  Photo  K  and  barely  resolvable  in 
Photo  L 
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H.  This  is  a  demanding  for- 
mat due  to  the  small  area 
sampled  but  if  you  don't 
quite  capture  the  area  you 
want,  simply  run  the  tape 
back  and  try  again.  As  you 
can  see,  the  results  are  well 
worth  the  effort! 

Display  Options 

Although  most  people 
would  be  quite  happy  just 
to  be  able  to  capture  the 
full-frame  or  high-resolu- 
tion formats,  there  is  still 
quite  a  bit  that  can  be  done 
once  the  image  is  in  memo- 
ry! To  access  these  func- 
tions, simply  type  D  from 
the  main  memory  and  you 
will  get  a  menu  like  that 
shown  in  Fig.  8(a).  The  func- 
tions you  will  use  most 
often  on  this  menu  are 
summarized  below.  You 
can  try  these  options  in  any 
order  and  as  often  as  you 
like,  Although  the  display 
will  change  with  each  op- 
tion, the  original  picture 
will  remain  unaltered  in 
the  main  memory. 

(*) 

DISPLAY  PIX  IN  RAM 


Picture  Rotation,  South- 
to-north  passes  of  polar  or- 
biters  will  read  out  a  pic- 
ture in  which  south  is  at  the 
top  (start)  and  north  at  the 
bottom  (finish);  basically, 
the  picture  is  upside  down! 
If  you  type  R  from  the  dis- 
play memory  the  image 
display  will  be  rotated  180 
degrees,  and  such  inverted 
images  will  now  be  upright 
with  north  at  the  top.  This 
neat  software  trick  sure 
beats  turning  the  monitor 
upside  down  or  standing 
on  your  head  to  view  the 
image! 

Top  and  Bottom  Image 
Subsets.  Although  the  im- 
age in  memory  is  stored  in 
a  256  X  256  format,  the 
standard  display  board  for- 
mat is  256  X  128,  which 
means  you  lose  some  verti- 
cal resolution  relative  to 
the  picture  actually  in 
memory  You  can  get  all 
the  resolution  in  memory 
by  hitting  either  T  or  B,  dis- 
playing the  top  or  bottom 
half  of  the  image  in  memo- 
ry, using  the  entire  image 
display  area.  Although  this 
will  distort  the  aspect  ratio 
slightly  — the  pictures  will 
appear  "stretched"  verti- 
cally—it  is  a  quick  way  to 
look  for  fine  detail  that 
may  be  lacking  in  the  full- 
frame  format  The  T  and  B 
formats  are  shown  in  Figs. 
™  8(b)  and  8(c), 

1  ■  2  Image   Enhancement.    IR 

imagery —  particularly   APT 

—can   appear  quite  white 
* ■ *e* and   washed   out   especial- 
ly   during    the    winter 

j '  g  months,  due  to  a  lack  of 

strong   temperature   differ- 

enees    between    land    and 

sea  surface  and  overlying 

(c)  clouds.  Careful  adjustment 

of  the  Contrast  control  will 

help,  but  the  pictures  still 
T  -      will  be  pale  compared   to 

their   visible-light    counter* 

■ parts.   The   E   option   from 

•      the   main    menu   can   help 
out   in    such   cases.    Once 
you  have  captured  the  pic- 
ture  you  want  you  can  en- 
Fig.   8.  (a)  Display  options      hance  contrast  by  a  factor 
menu,  (b)  and  (c)  Zoom  for-     of  1 .5  by  typing  E  from  the 
mats.  main  menu. 


L 
R 
T 
B 
P 


LOW  DEN  PIX 

ROTATE  PICTURE 
TOP  HALF 

BOTTOM  HALF 
TOTAL  PIX 


1  TO  8  QTR  FRAME 


When  you  do  so,  there 
will  be  a  slight  delay  and 
then  the  E  you  have  typed 
will  disappear,  If  you  type 
D  followed  by  Pr  you  can 
see  your  enhanced  image. 
An  example  of  a  standard 
and  an  enhanced  picture 
can  be  seen  in  Photos  I  and 
J.  Note  that  this  routine 
should  be  used  with  care! 
Unlike  all  the  other  rou- 
tines discussed  so  far,  it 
permanently  changes  the 
image  in  memory!  If  you 
don't  like  the  results,  you 
will  have  to  reload  the  pic- 
ture from  tape  to  get  the 
original  version  back  on 
the  screen.  Also,  although 
there  is  no  limit  to  how 
many  times  you  can  run 
the  E  routine  on  a  picture, 
the  image  will  tend  to  de- 
grade steadily  after  the 
first  enhancement  run.  You 
can  try  additional  passes 
through  the  routine  if  the 
first  did  not  get  you  all  that 
you  expected,  but  don't 
say  you  weren't  warned! 

Hard  Copy*  One  of  the 
beauties  of  scan  conver- 
sion is  that  you  can  view  a 
large  number  of  satellite 
pictures  without  piling  up 
costs  tor  photographic  sup- 
plies or  FAX  paper.  Obvi- 
ously, however,  there  will 
be  times  where  you  would 
like  to  have  a  permanent 
copy  of  a  particularly  inter- 
esting picture.  Photograph- 
ing the  TV  display  is  one 
option,  and  you  can  use 
relatively  economical  roll 
film  since  you  do  not  need 
the  pictures  immediately. 

A  second  option  is  to  use 
the  T  routine  from  the  main 
menu  This  will  permit  you 
to  print  the  image  being 
displayed  using  an  Epson 
printer  (MX-80  with  the 
Graphtrax  option,  or  the 
newer  RX-80).  An  example 
of  a  full-frame  printout  is 
shown  in  Fig.  9  Full-frame 
printouts  will  have  lower 
resolution  than  the  image 
displayed  but  will  be  quite 
useful  in  most  applica- 
tions. The  resolution  of 
printouts  from  High  Reso- 
lution 1  images  is  equal  to 
that    obtained    with    many 


Fig.  9.  An  example  of  image  printout  using  an  Epson  RX-80 
printer.  This  is  an  HR-1  image  from  a  GOES  £  infrared  im- 
age of  the  United  States  (as  in  Photo  A).  This  HR-1  view  ex* 
tends  from  Texas  in  the  lower  left  to  northern  Florida  in  the 
lower  right.  Michigan  is  in  the  upper  right  and  the  US/ 
Canadian  border  runs  along  the  top.  IR  images  display 
cold  objects  as  white.  The  ground  surface  is  warm  and 
hence  dark.  Most  of  the  cloud  features  in  this  view  are 
mid-range  gray,  indicating  relatively  warm  (and  low} 
clouds.  The  white  centers  of  the  clouds  in  the  Culf  of  Mex- 
ico and  southern  Georgia  indicate  colder  and  higher  cloud 
features. 


CRT  display  systems.  The 
advantage  of  the  printer 
approach  to  hard  copy  is 
that  the  printer  is  useful  in 
all  other  applications  of 
your  CoCo,  so  your  hard- 
ware acquisition  will  have 
multiple  uses. 

Low-Density 
TRS-80C  Display 

Most  of  the  remaining 
main  menu  functions  that 
are  available  will  not  be 
discussed  as  they  are  more 
specialized  and  space  is 
limited.  The  exception  is 
the  L  routine  which  ap- 
pears on  the  main  menu 
and  also  on  the  display 
menu,  This  is  a  routine  that 
will  print  a  low-resolution, 
limited  gray-scale  version 
of  a  satellite  picture  direct 
ly  on  the  TRS-BOC  display 
monitor  without  the  use  of 
the  high-resolution  display 
board.  If  you  use  a  color 
monitor  you  should  disable 
the  color  when  using  this 


option,  The  picture  is  quite 
crude  and  the  routine  is 
perhaps  best  used  to  check 
out  the  interface  functions 
prior  to  getting  the  display 
board  on  line.  This  routine 
will  not  be  supported  with 
future  program  revisions 
and  may  eventually  be 
dropped  if  other  new  rou- 
tines have  a  higher  priority. 

High-Frequency  FAX 

Weather  charts  and  al- 
most any  imaginable  kind 
of  picture  material  are 
transmitted    regularly    on 

HF  (SSB)  using  various  FAX 
formats.  All  of  these  have  a 
video  "swing"  identical  to 
that  of  SSTV-1500-Hz 
black  to  2300-Hz  white. 
Since  HF  video  is  identical 
to  SSTV  video,  you  can 
simply  drive  the  CoCo  joy- 
stick port  with  the  output 
of  the  SSTV  demodulator 
while  driving  the  serial 
port  with  this  month's  in- 
terface   to    provide    line 
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sync.  The  only  change  in 
recording  an  HF  FAX  signal 
is  to  route  the  output  of  the 
HF  receiver  to  the  right- 
channel  input  with  the 
right-channel  output  going 
to  the  input  of  the  SSTV  de- 
modulator. 

The  single  biggest  prob- 
lem with  FAX  is  that  the  sig- 
nal does  not  contain  a 
1200-Hz  sync  pulse,  and 
since  there  are  no  interven- 
ing voice  transmissions, 
the  signal  can  be  difficult 
to  tune  on  SSB  One  possi- 
bility is  to  wire  up  a  pair  of 
NE567  tone  decoders  with 
LED  indicators,  one  tuned 
to  1500  Hz  (black)  and  the 
other  to  2300  Hz  (white). 
The  circuit  values  shown 
for  U8  on  the  interface 
should  do  just  fine  for  such 
decoders.  Phasing  on  HF 
FAX  usually  uses  one  of 
two  formats— white  video 
with  a  black  framing  mark- 
er or  black  video  with  a 
white  framing  marker.  In 
either  case,  if  you  tune  so 
that  both  indicators  flash 
during  phasing,  you  will  be 
right  on  frequency. 

HF  FAX  uses  several 
standard  line  rates— typi- 
cally 120  but  also  60  and 
240  Ipm,  Begin  by  typing  R 
from  the  main  menu  and 
phase  the  picture.  You  can 
then  try  keys  2,  1f  5,  and  6 
in  sequence  to  see  which 
gives  the  best  display  for 
the  transmission  in  ques- 
tion. Once  you  have  iden- 
tified the  proper  key  for 
a  specific  station,  you 
should  log  the  information 
for  future  use.  Again,  as  in 
the  case  of  satellite  trans- 
missions, recordings  will 
let  you  experiment  as  long 
as  desired  to  determine  the 
optimum  display  format. 
Weather  charts  will  tend  to 
be  disappointing  due  to  the 
large  amount  of  fine  detail, 
but  wirephoto  transmis- 
sions yield  excellent  re* 
suits.  The  press  frequen- 
cies for  this  sort  of  thing 
are  not  widely  publicized, 
but  several  books  are  avail- 
able listing  these  and  oth- 
er "confidential"  HF  fre- 
quencies. 
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Parts  List 
(Weather-Satellite  Interface) 


Transistors 

Q1-3,  5 
Q4 

Integrated  Circuits 

U1 

U2 

U3r  9r  1 1 

U4-6,  12, 13 

U7 

U8 

U10 

U14 

U15 

Diodes 
D1-7, 10 

D8 
D9 


2N4401  (General  purpose  audio  NPN) 
2N4403  (General  purpose  audio  PIMP) 

LM1458  (Dual  741/Mini-DIP) 
LM324  (Quad  op  amp) 
SM7400N  (Quad  NAND  gate) 
SN7490N  (Decade  counter) 
LM741CN  (741  op  amp/Mlnl-DIP) 
NE567  (PLL  Tone  decoder) 
5N7492N  (Divide*by-12  counter) 
SN74 1 21 N  (Single-snot) 
MC1488P  (RS-232  Line  driver) 

1N4001 

5.1  *V,  1-Wzener 

Radial  mounting  LED  (sync  lock) 


R31 

1000  PC  (black  level) 

R33p  34 

470 

R40 

150 

R42 

5000  PC  (vco  adj) 

R43 

1500 

Resistors 

All  values  in  Ohms.  Unspecified  units  are  1/4  WP  5%  composition  or 
metal  film,  PC  indicates  A  1/4-  to  1/2-W  printed-circuit  pot,  Panel 
mounting  indicates  a  standard  panel-mounted  pot. 


R1 

10k  PC  (age  threshold) 

R2,  4,  32,  47 

4700 

R3 

47k 

R5,  6, 16,  21 ,  22 

-1 

24,  26,  29T  30, 

35,  38,39.41, 

40 

10k 

R7(  12,  15 

56k 

R8, 14 

120k 

R9 

22k 

R10,  19,44,45, 

46 

1000 

R11 

1 

R13 

6800 

R17,36 

2700 

R18,23,37 

20k 

R20 

10k  Pane!  mounting  (contrast) 

R25 

1  megohm 

R27t28 

2200 

The  Future 

display  boan 

The  present  CoCo  FAX 
system  offers  extreme  flex- 
ibility and  excellent  re- 
sults. One  of  us  (WB8DQT) 
has  all  kinds  of  CRT  and 
FAX  display  systems  but 
has  used  little  but  the 
CoCo  since  we  got  the  sys- 
tem up  and  running.  If  new 
routines  prove  to  be  useful 
or  if  new  FAX  formats  ap- 
pear, they  will  be  added  to 
the  software  in  an  attempt 
to  keep  it  as  current  and 
useful  as  possible.  The 
guiding  philosophy  will  be 
that  inexpensive  software 
upgrades  are  preferable  to 
making  extensive  hardware 
modifications. 

There  is  a  hardware  op- 
tion, however,  where  you 
can  expect  to  see  develop- 
ments—the display  board. 
The    basic    high-resolution 


a  256  X  128  format  since 
only  16K  of  static  RAM  is 
used.  Despite  this  limita- 
tion, the  FAX  results  are 
quite  good  as  evidenced  by 
the  photos  in  this  arti- 
cle—all of  which  were  pho- 
tographed from  that  stan- 
dard display-board  output. 
Some  experimentation  by 
K6AEP  has  shown  that  it  is 
practical  to  load  the  dis- 
play board  with  as  much 
as  32K  of  static  RAM  — 
enough  to  provide  a  256  x 
256  display  format! 

By  the  time  this  article 
appears,  Multimode  and  L 
W.  Interface  will  offer  both 
versions.  The  256  X  256 
version  is  obviously  a  bit 
more  expensive,  but  the 
display  is  capable  of  push- 
ing the  resolution  limits  of 
most  monitors.  The  WE  FAX 
Ver  3  software  has  been 


Capacitors 

Unless  otherwise  noted,  capacitors  should  have  a  working  voltage 
of  at  least  16  V.  T  indicates  a  dipped  tantalum  electrolytic,  A  an 
aluminum  electrolytic  (radial  leads),  M  a  clipped  mylar™/paper 
capacitor,  D  a  disc  ceramic  capacitor,  SM  a  silver-mica  capacitor, 
and  MT  a  mica  compression  trimmer.  All  capacitance  values  in  uF 
unless  noted. 
01,6,7,16,26,39  1T 
C2t  3  22  T 

C4.9,  10,18,19,28    0.01  M 
C5,  38  10  T 

C8  100  A 

C11,  12,20,21,24, 

0.1  M 

27-pF  SM 

0.22  M 

0.047  M 

40*  or  60-pF  MT 

2.2  T 

47  T 

120-pF  SM 

0.1  D 

0.01  D 


25 
C13 
C14 
C15 
C17 
C22 

C23,  31,  35 
C27 

C29,  30,  34 
C32,  33T  36T  37 

Misa 

XI 

M1 

J1-7 

SI 

S2 

S3 

S4 

S5 

L1 


2,4  MHz  at  cut  crystal/32-pF  load/0.002% 
50-mtcroamp  panel  meter  (age) 
Swltchcraft  3501 FR  or  other  phono  jack 
DPDT  subminiature  toggle  (RCWTape) 
Normally-closed  push-button  (Phase) 
SPDT  subminiature  toggle  {120/240  Ipm) 
Normally-open  push-button  (Reset) 
SPST  toggle  (power  if  supply  internal) 
12-14-V  LEO  or  other  panel  lamp  (power) 


modified  (along  with  vari- 
ous SSTV  options)  to  sup- 
port either  256  x  128  or 
X256    display.    You    can 

start  with  and  stay  with  the 
first  or  later  upgrade  to  the 
second  and  still  use  the 
same  software. 

Conclusion 

Up  to  this  point  in  time 
the  differences  in  image 
formats  and  the  equipment 
required  for  image  process- 
ing have  kept  the  various 
types  of  video  experiment- 
ers separate  and  distinct 
One  of  our  goals  has  been 
to  use  the  power  of  the 
6809  microprocessor  as  a 
flexible  image-processing 
system.  With  the  power  of 
a  64K  CoCo,  some  hard- 
ware interfaces,  and  flexi- 
ble software,  the  segrega- 
tion of  ATV,  SSTV,  FAX, 
and    the    weather-satellite 


crowd  is  a  thing  of  the 
past  — not  to  mention  CW 
and  RTTY!  For  about  what 
you  would  pay  for  a  dedi- 
cated system  for  any  one 
of  these  modes,  you  can 
have  it  all  I 

If  you  stop  to  think  that 
the  same  computer  can 
calculate  satellite  orbits, 
keep  your  log,  balance  the 
checkbook,  and  teach  the 
kids,  we  think  you  will 
agree  that  it  will  be  a  much 
easier  job  to  sell  the  family 
on  the  "new"  gear.  Of 
course  everything  has  its 
price  Once  you  are  geared 
up  you  will  have  the  terri- 
ble decision  about  which 
of  all  those  modes  you 
want  to  use  when  you  fire 
up  the  rig!  For  that  weighty 
question  we  can  suggest 
only  that  you  write  a  pro- 
gram to  let  the  computer 
decide'  I 
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Doctor  DX  Challenge 
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Afaanced  Lkctrcm.it  Applications  U\c. 

DrDXCC 


This  i.;&tift&  tfi«t        l.         ._ 

ftds  this  day  submitted proper  evu&tia?  to  AEA 
sfiawuuj  siK&ssfid  two-way  contacts  with  at  feast 
100  t£0erei\t  prefix  countries  on  the  Doctor  OX ' 
CW  trainer. 
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DOCTOR  DX  CONTEST  BOX 

TOP  TOP 

SPRINT  SCORES     MARATHON  SCORES 


i. 

2. 
3. 
4. 
5. 


1. 
2. 

3. 
4. 
5. 


WILL  YOUR  CALL  APPEAR  HERE? 


r££f  rjZcr  r&rf  ■■?tt>&Kfy£sf\&r*'\*sf*&rf\&f' 


For  good  ctean,  competitive  fun,  Doctor  DX™  shows  your  score  and  QSO  rate  for  continuous  moni- 
toring of  your  improved  CW  operating  skills.  The  DDX-64can  be  a  vehicle  for  fairly  settling  those  club 
rivalries  by  competing  with  your  friends  under  identical  operating  conditions. 

AEA  also  has  two  on-going  CW  contests  that  you  can  enter  with  Doctor  DX  as  your  own  schedule 
permits.  The  AEA  SPRINT  CONTEST  is  a  timed  non-stop  eight  hour  event  and  the  AEA  MARATHON 
CONTEST  is  a  timed  24  hour  non-stop  event.  The  top  5  contest  scores  will  be  published  in  our  future 
advertisements  and  upgraded  periodically  as  new  higher  scores  are  achieved. 

In  addition  to  the  two  AEA  contests,  we  are  offering  award  certificates  for  achieving  certain  mile- 
stones. You  wi II  be  automatically  alerted  when  you  have  achieved  these  m ilestones  by  a  display  at  the 
bottom  of  the  monitor  screen. 

AEA  DrDXCC  is  achieved  when  you  have  worked  100  different  countries,  regardless  of  the  frequen- 
cy band  or  the  amount  of  time  operated.  DOCTOR  DX  WAZ  can  be  earned  by  working  all  40  CQWW 
zones  of  the  world,  without  regard  to  the  band  or  duration  of  operating  time.  The  DOCTOR  DX  HONOR 
ROLL  is  reserved  for  top  notch  operators  capable  of  working  250  countries  without  regard  for  band  or 
operating  time.  Additional  endorsement  awards  are  available  for  each  additional  10  countries  worked 
up  to  300  {out  of  304  possible)  countries,  AEA  5  BAN  D  Dr  DXCC  is  a  very  difficult  award  to  achieve.  It  re- 
quires working  100  countries  on  each  of  five  different  bands,  without  regard  for  the  amount  of  operat- 
ing time, 

Each  award  can  be  obtained  by  filling  out  a  photocopy  of  the  award  application  form  (supplied) 
along  with  the  score  information  and  qualifying  check  sum  from  your  screen  display.  Please  enclose 
$3.00  to  cover  handling  costs  for  each  certificate  {$1.00  for  Honor  Roll  endorsements).  Awards  will 
only  be  granted  to  owners  having  a  Doctor  DX  warranty  card  on  file. 

There  is  no  need  to  ever  be  bored  with  your  hobby  again  just  because  the  bands  are  dead  or  you  are 
apartment  bound.  Try  Amateur  Radio's  own  version  of  Solitaire  -  DOCTOR  DX. 
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Breakthrough! 
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Transistors:  A  Biased  Approach 

In  Part  /,  KC0EW  takes  the  mystery  out  of  solid  state 
with  clear  talk  and  practical  examples. 


Sometimes  I  think  things 
were  a  lot  simpler  in  the 
good  old  days'— you  know, 
vacuum  tubes  and  all  that. 
Fhenr  you  could  visualize 
the  electrons  happily  zip- 
ping from  cathode  to  plate, 
with  a  varying  charge  on  the 
grid  adjusting  the  flow  You 
even  had  a  nice  orange  glow 
from  the  filament  when  you 
turned  the  thing  on,  a  reas- 
suring visual  indicator  that 
something  wtis  happening 
The  transistor  changed  all  of 
that  — now  all  we  have  to 
look  at  are  little  metal  cans 
that  look  just  the  same,  on 
or  off  And  the  way  they  op- 
erate! All  this  talk  about 
"electron/hole  pairs"  and 
"minority  carriers  It's  a 
miracle  anything  ever  gets 
designed  with  these  things 
they're  so  hard  to  under- 
stand 

Wrong,  Transistors  aren't 
much  more  complicated 
than  any  other  electronic 
device  (they  can  be  a  lot 
simpler  than  tubes  in  many 
cases!  but  they  do  have 
their  own  way  ot  operating, 
and  once  you've  learned  a 
little  about  it  and  how  to  use 
them,    everything's    simple 
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F/g.  1.  NPN  (aj  and  PNP  (b) 

transistors, 


So,  let's  get  with  it,  I'm  not 
going  to  cover  any  solid- 
state  theory  here,  just  how 
to  use  these  things  in  some- 
thing practical.  Maybe  we  II 
look  at  the  theory  some 
other  time. 

Your  basic,  garden-variety 
bipolar  transistor  has  exact- 
ly three  leads —emitter  col- 
lector, and  base.  You  can 
find  which  is  which  for  the 
particular  part  you're  work- 
ing with  by  checking  the 
data  sheet,  but  all  transis- 
tors share  two  basic  proper- 
ties in  normal  operation, 
Hrst,  the  current  flowing 
from  collector  to  emitter  is 
some  multiple  of  the  current 
flowing  into  (or  out  of)  the 
base  lead.  Second,  the  volt- 
age drop  across  the  emitter 
and  base  is  constant  This 
applies  only  when  operating 
in  what's  called  the  "active" 
mode,  but  we'll  get  to  that  in 
a  moment. 

Fig.  1  shows  the  two  types 
of  bipolar  transistors  the 
NPN,  (a),  which  is  drawn 
with  the  arrow  on  the  emit- 
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Fig.  Z  The  NPN  (a)  and  PNP 
(b)  transistors  biased  for  the 
"active"  mode  of  operation. 
Note  that  the  only  difference 
is  the  polarity  of  the  volt- 
ages. 


ter  pointing  away  from  the 
base,  and  the  PNP  (b) 
drawn  with  the  arrow  point- 
ing in  As  a  general  rule,  any- 
thing you  do  with  one,  you 
can  do  with  the  other  if  you 
swap  all  your  polarities-  a 
positive  supply  becomes  a 
negative  supply,  etc.  Fig  2 
shows  this  Here,  the  two 
transistors  are  shown  with 
voltages  set  up  between  the 
three  leads  to  put  them  in 
the  active  mode,  (Properly 
arranging  the  voltages,  cur^ 
rents,  or  whatever  on  a  tran- 
sistor or  any  other  device  is 
called  "biasing;*  and  that's 
what  this  article  is  all  about ) 
For  the  NPN  transistor  to  be 
active,  the  collector  must  be 
more  positive  than  the  base, 
which  in  turn  must  be  more 
positive  than  the  emitter. 
The  PNP  is  just  the  same, 
but  here  the  collector  is 
more  negative  than  the 
base,  and  so  on  We'll  limit 
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Fig.  3.  An  NPN  transistor 
with  a  nefworfc  of  resistors 
for  biasing. 


our  discussion  to  the  NPN, 
but    remember    that   every 
ihmg  will  also  apply  to  the 
PNP— just  turn  the  voltages 
and  currents  around. 

The  active  mode  of  oper 
ation  is  the  one  most  often 
used  in  linear  circuits  such 
as  amplifiers,  and  in  this 
mode  the  transistor  is  in- 
deed acting  as  an  amplifier. 
The  currenl  flowing  into  the 
collector  lead  is  directly 
proportional  to  the  current 
into  the  base  lead.  The  othci 
two  modes  possible  are  "cut- 
off and  "saturation."  Cutoff 
is  exactly  what  you'd  think  — 
the  transistor  is  turned 
off  and  no  current  flows 
at  all.  This  occurs  when  (for 
the  NPN)  the  base  is  less 
positive  than  the  emitter. 
Saturation  occurs  when  the 
base  is  more  positive  than 
either  the  collector  or  emit- 
ter and  means  that  the  tran- 
sistor is  passing  all  the  cur- 
rent it  can  for  that  particular 
biasing.  (Note  that  satura- 
tion does  not  mean  that  the 
transistor  is  carrying  its  max- 
imum rated  current,  only 
that  it's  carrying  all  that's 
possible  for  that  particular 
setup.) 

There's  another  way  to 
look  at  the  modes  of  opera- 
tion we've  just  discussed 
The  transistor  can  be  viewed 
as  two  diodes,  one  from 
base  to  emitter  and  the 
other  from  base  to  collector. 
(You  can  see  it  in  the  names 
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Fig.  4.  A  simple  transistor  amplifier.  If  the  dc  level  at  the  col- 
lector is  too  high  for  the  signal  level  expected,  the  output 
may  clip  as  it  tries  to  exceed  the  limit  set  by  the  supply  volt- 
age/Vccjl 


NPN  and  PNP  —  two  P-N 
junctions,  or,  in  other  words, 
diodes.)  A  transistor  is  active 
when  the  base-emitter  diode 
is  "forward-biased"  (positive 
on  the  P  side  and  negative 
on  the  N  side)  and  the  base- 
collector  diode  is  "reverse- 
biased"  (positive  on  N,  nega- 
tive on  P).  Either  way,  you 
can  tell  how  a  transistor  is 
operating  just  by  figuring 
out  how  the  voltages  are  ar- 
ranged around  the  three 
leads. 

Fig.  3  shows  an  NPN  tran- 
sistor along  with  four  resis- 
tors which  we  can  use  to  es- 
tablish the  "dc  operating 
point/'  in  other  words,  to 
bias  the  transistor  for  proper 
operation.  The  dc  operating 
point  is  usually  specified  in 
terms  of  the  collector  cur- 
rent and  the  collector  volt- 
age when  no  signal  is  ap- 
plied. It's  important  because 
it  will  affect  the  operation  of 
any  circuit  we  build  with  the 
transistor. 

For  an  example,  let's  sup- 
pose that  the  transistor  is  be- 
ing used  as  an  amplifier,  as 
in  Fig  4.  With  the  supply 
voltage  (Vcc)  at  ten  volts, 
the  collector  voltage  will  de- 
termine how  far  the  output 
can  swing  before  clipping. 
If.  say,  the  collector  is  at  7 
volts,  we'd  better  not  expect 
to  get  a  signal  out  that 
swings  any  more  than  3  volts 
positive  — if  it  does,  it'll  run 
into  the  limit  of  the  supply 
voltage  and  clip  This  isn't 
the  only  way  the  operating 
point  is  important,  but  you 
can  see  that  if  s  not  some- 
thing to  ignore  On  to  bias- 
ing 


Remember  the  two  points 
I  made  earlier:  that  the  volt- 
age drop  from  base  to  emit- 
ter is  constant  and  that  the 
current  flowing  in  the  col- 
lector lead  is  some  multiple 
of  the  base  current  The 
number  you  multiply  the 
base  current  by  to  get  the 
collector  current  is  called 
beta  This  may  also  be  given 
as  the  Greek  letter,  j3.  Both 
of  these  will  affect  the  oper- 
ation of  the  transistor  in  any 
circuit,  but  beta  is  usually 
the  more  difficult  of  the  two 
to  handle,  Not  only  will  beta 
vary  from  part  to  part  (some- 
times by  as  much  as  five  to 
one  or  more),  but  even  the 
beta  of  a  given  transistor 
will  wander  around  as  the 
temperature,  collector  cur- 
rent, etc.,  change.  Designing 
for  a  stable  operating  point 
for  varying  betas  is  really 
what  biasing  is  all  about. 
Now,  some  practical  ex- 
amples; 

For  our  first  try,  we'll  ig- 
nore the  base  current  of  the 
transistor  and  thereby  ig- 
nore beta.  This  really  isn't 
such  an  unreasonable  thing 
to  do  since  if  beta  is  high 
enough  (and  most  small-sig- 
nal transistors  sport  a  beta 
of  at  least  100),  the  base  cur- 
rent really  is  negligible  com- 
pared to  the  collector  cur- 
rent. We'll  use  the  NPN  with 
a  resistor  network  for  bias- 
ing, as  shown  in  Fig  3.  Now, 
if  we  ignore  the  base  cur- 
rent we  can  very  quickly  get 
some  expressions  for  the 
currents  and  voltages  in  this 
circuit 

The  point  we're  interested 
in  is  the  collector— we  want 
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Fig.  5.  The  NPN  transistor 
with  some  values  for  the 
biasing  resistors.  Ignoring 
beta,  this  circuit  gives  Vc  = 
8Vand  Ic  =  92  mA. 


the  voltage  at  the  collector 

and  the  value  for  the  collec- 
tor current  which  is  flowing 
through  Re  Obviously,  by 
Ohm's  Law,  there  must  be  a 
voltage  drop  across  Re  of 
VRc  =  Ic  X  Re,  so  the  volt 
age  at  the  collector  is  just 
Vc  =  10  V  -  VRc.  The 
emitter  current  must  be  the 
same  as  the  collector  cur* 
rent  (we're  ignoring  the  base 
current,  remember?),  so  the 
voltage  at  the  emitter  (the 
voltage  across  Re)  is  VRe  = 
Ic  X  Re 

Wait  a  minute!  If  the  drop 
from  base  to  emitter  is  con- 
stant, then  the  base  will  al- 
ways be  a  certain  amount 
more  positive  than  the  emit- 
ter This  drop  is  around  0.7 
volts  for  a  silicon  transistor, 
so  Vb  =  Ve  +  07.  Again, 
we're  ignoring  the  base  cur- 
rent, so  Vb  may  be  deter- 
mined easily  —  R1  and  R2 
are  just  a  divider,  and  Vb  = 
10  X  R2/(R1  +  R2). 

Working  backwards 
through  the  relations  we  dis- 
covered above,  we  can  get 
the  collector  current  (same 
as  the  emitter  current)  as  Ic 
=  ((10  X  R1/(R1+R2))  - 
0.7)/Re. 

Fig.  5  shows  the  same  cir- 
cuit with  some  values  for 
the  resistors.  Using  the 
above  formulas,  we  can  find 
the  voltage  at  the  base  to  be 
Vb  =  10  V  x  f5klK5k  +  5k) 
=  5  V  and  the  voltage  at  the 
emitter  to  be  Ve  =  5  V  — 
0  7  V  =  4  3  V  The  emitter 
and  collector  currents  are 
then  Ic  =  le  =  4.3  V/470  = 
9.2  mA  and  the  collector 
voltage  must  be  Vc  =  10  V 
-  (9.2  mA  x  220)  =  8  V 

If  you    build   this   circuit 

73 


RD 


j;'ft| 


Ffl 


JJHC 


€> 


-o  + 


fl2 


v0UT 


HE 


/rt 


Fig  6.  A  simple  digital-to-an- 
alog  converter  (DAC).  As  var- 
ious resistors  are  grounded 
through  their  switches,  the 
voltage  through  the  base, 
and  therefore  the  output 
voltage,  changes. 


(any  small-signal  silicon 
NPN  should  work),  you 
should  measure  voltages 
very  close  to  the  ones  we 
just  calculated  As  a  matter 
of  fact,  just  using  this  type 
of  analysis  can  allow  us  to 
design  a  practical  circuit 

What  would  happen,  for 
example,  if  we  could  switch 
the  values  of  R1  and  R2 
around  at  will?  One  easy 
way  to  change  this  divider 
would  be  to  put  other  values 
in  parallel  with  R2,  which 
will  lower  the  resistance 
from  base  to  ground.  We 
might  do  this  as  shown  in 
Fig.  6,  with  several  different 
resistors  tied  together  at  the 
base  and  then  individually 
switched  to  ground.  A  resis- 
tor whose  switch  is  open 
would  simply  "float"  and 
make  no  difference  to  the 
circuit  whatsoever.  Switch- 
ing different  combinations 
of  resistors  in  and  out  would 
vary  the  voltage  at  the  col- 
lector, if  we  chose  the 
values  of  these  resistors 
properly,  we  could  use  this 
circuit  as  a  digital-to-analog 
converter  or  DAC  DACs  are 
used  extensively  to  allow 
digital  circuits,  such  as  are 
found  in  microcomputers, 
to  control  analog  voltages. 

Fig  7  shows  a  practical 
version  of  this  simple  DAC 
As  the  binary  representation 
of  the  numbers  0  to  1 5  is  fed 
into  the  74LS05  (a  7405  or 
74505  works  just  as  well), 
the  output  (at  the  collector) 
will  change  in  even  steps 
from  a  maximum  to  a  mini- 
mum value.  If  the  DAC  is 
driven  by  a  counter,  such  as 
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the  74LS163  shbwfi  in  Fig.  7r 
the  process  will  repeat  over 
and  over  again  and  the  out- 
put will  appear  to  be  a  "saw- 
tooth wave  With  the 
values  shown  the  maximum 
voltage  $1  the  output  will  be 
around  10-11  V  and  the  min- 
imum 2-i  V.  (These  will  vary 
somewhat  due  to  part  toler- 
ances and  variations  in  the 


base-to-emitter  voltage.) 
The  533  timer  provides  the 
clock  for  the  counter,  here 
at  about  16  kHz.  The  output 
frequency  will  be  1/16  of  this 
value,  or  about  1  kHz 

If  you  build  this  circuit 
and  have  access  to  an  oscil- 
loscope, be  sure  to  look  at 
the  signal  on  the  base  when 
the    counter    is    running. 
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Fig,  7.  The  DAC  used  to  generate  a  "sawtooth"  waveform. 
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Notice  that  it  appears  to  be 
a  smaller,  inverted  version 
of  the  sawtooth  waveform 
seen  at  the  collector  Sur- 
prise! The  transistor  is  really 
acting  as  a  simple  amplifier, 
taking  the  small  signal  we've 
made  at  the  base  and  mak- 
ing a  bigger  copy  of  it  at  the 
collector.  (The  inversion  of 
the  signal  is  characteristic  of 
this  type  ot  amplifier) 

You  may  want  to  try  your 
hand  at  designing  one  of 
these  yourself  First  a  word 
of  advice:  This  is  never  going 
to  be  a  very  classy  way  to 
make  a  DAC,  and  variations 
in  the  resistors  or  the  transis- 
tor itself  can,  as  noted 
above,  cause  the  output  to 
change  from  the  designed 
value  by  quite  a  bit.  But  it's 
kind  of  fun  to  try  these 
things  for  yourself,  so  here's 
how. 

The  7405  is  an  inverter 
with  "open-collector"  out- 
puts. This  means  that  the 
output  pin  is  simply  the  col- 
lector of  a  transistor,  and 
when  an  input  is  high,  this 
transistor  is  switched  on  and 
effectively  takes  the  output 
(the  collector)  to  ground  — 
the  transistor,  in  other 
words,  saturates  It  won't  ac- 
tually make  it  all  the  way  to 
zero  volts  — there  will  al- 
ways be  some  small  drop 
across  this  transistor,  around 
0.2-0.3  V  We  can  assume 
about  0.25  V  for  the  pur- 
poses of  this  design.  Thus,  a 
high  input  will  pull  the  resis- 
tor associated  with  that  bit 
to  0.25  V.  The  drop  across 
the  resistor  is  the  base  volt- 
age minus  0.25  V.  We  start 
by  setting  up  Re,  Re,  R1,  and 
R2  for  the  desired  minimum 
output  voltage  at  the  collec- 
tor In  this  stage  of  the 
design,  assume  that  all  of 
the  "extra"  resistors  are 
floating  — they  can  be  ig- 
nored. 

With  the  minimum  volt- 
age established  by  the  basic 
biasing  network,  we  can  add 
the  extra  resistor  to  pull  the 
base  voltage  down  and  so 
increase  the  collector  volt- 
age. If  you  want  to  use  a 
straight  binary  input  such  as 
the  one  shown  here,  calcu- 


late the  vaiue  of  the  small- 
est resistance  (the  most  sig- 
nificant bit  of  the  input)  first 
This  may  be  done  by  figur- 
ing what  the  base  voltage 
needs  to  be  for  an  output 
voltage  that's  halfway  be- 
tween the  desired  minimum 
and  maximum  — this  is  the 
most  significant  bit,  remem- 
ber? Given  this  voltage,  the 
current  through  RI  is  found 
by  subtracting  this  base  volt- 
age from  the  supply  and  di- 
viding by  the  resistance  of 
Rl.  Since  we're  ignoring  the 
base  current,  the  sum  of  the 
currents  through  R2  and  Ra 
must  equal  the  current 
through  R1,  and  so  we  find 
the  current  in  R2  next.  This  is 
simply  the  desired  base  volt- 
age divided  by  R2.  Subtract- 
ing this  current  from  the  cur- 
rent in  R1  gives  the  current 
that  must  be  drawn  by  our 
most-significant-bit  resistor 
Ra.  The  vaiue  of  Ra  is  just 
the  drop  across  Ra  divided 
by  this  current,  or  Ra  =  (Vb 
-  0.25)/la. 

The  remaining  resistors 
may  be  calculated  in  a  simi- 
lar fashion,  or  for  a  straight 
binary  DAC,  each  resistor 
will  be  twice  the  value  of 
the  one  for  the  bit  to  the  left. 
If  we  want  a  four-bit  DAC, 
such  as  the  one  shown,  and 
we  calculate  Ra  to  be  500 
Ohms,  then  Rb  =  1000 
Ohms,  Re  =  2000  Ohms, 
and  Rd  =  4000  Ohms.  Use 
the  nearest  value  available 
and  use  the  most  precise  re- 
sistors  available  for  best 
results. 

With  this  example,  we've 
learned  in  a  very  basic  way 
how  the  transistor  may  be 
biased  to  provide  various 
desired  levels  at  the  output 
and  even  found  a  way  to  get 
it  to  act  as  a  simple  ampli- 
fier. But  we  haven't  covered 
what's  really  going  on  with  a 
bipolar  transistor  — the  con- 
trol of  the  collector  current 
by  changing  the  base  cur- 
rent In  Part  II,  well  look  at 
this  action  and  work  beta  in- 
to our  analysis  of  just  how 
this  little  piece  of  silicon 
acts.  (Thanks  to  Richard 
Herrington  for  the  sugges- 
tion for  the  DAC  circuit  )■ 
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COMMERCIAL  RADIOS  ttock»d  A  m»rvlc«d  on  pr«ml«*s. 

Amateur  Radio  A  Computer  Courses  Qlven  On  Our  Premises,  Cell 

Export  Orders  Shipped  Immediately.  TELEX  12-7570 


Commercial  Eqaipmenr 
Stocked:  ICOM,  MAXON, 
Midland,  Standard,  Wil- 
son, Yaesu.  Wo  serve 
municipalities,  busi- 
nesses, Civil  Defense, 
etc  Portables,  mobiles, 
bases,  repeaters. 


MFJ'S  MOST  ADVANCED  RTTY/ASCII/AMTOR/CW  COMPUTER  INTERFACE  HAS 
FM,  AM  MODES,  LED  "SCOPE"  TUNING  ARRAY,  RS-232  INTERFACE,  VARIABLE 
SHIFT  TUNING,  170/850  Hz  TRANSMIT,  TRUE  MARK-SPACE  DETECTION. 

Has  front  panel  sensitivity  control. 

Normal/RBvorse  switch  eliminates  retuning  while 
checking  for  inverted  RTTY.  Speaker  jack,  +250 
VDC  loop  output 

Exar  2206  sine  wave  generator  gives  phase  con- 
tinuous AFSK  tones.  Standard  2125  Hz  mark  and 
2295/2975  Hz  space.  Microphone  lines:  AFSK  out, 
AFSK  ground,  PTT  out  and  PTT  ground. 

FSK  Keying  tor  transceivers  with   FSK  input. 

Has  sharp  800  Hz  CW  fitter,  plus  and  minus  CW 
keying  and  external  CW  key  jack. 

Kantrenics  software  compatible  socket. 

Exclusive  TTl/RS-232  general  purpose  socket 
allows  interfacing  to  nearly  any  personal  ram- 
outer  with  most  appropriate  software.  Available 
TTL/RS-232  lines:  RTTY  demod  out,  CW  dernod 
out  (TTL  only},  CW-ID  in,  RTTY  in,  PTT  in. 
key  in.  All  signal  lines  are  buffered  and  can  be  in- 
verted using  an  internal  DIP  switch. 

Metal  cabinet.  Brushed  aluminum  front.  1 2 Vex 
2V2X6  inches,  18  VDC  or  110  VAC  with  optional 
AC  adapter,  MFJ-1312,  $9.95. 

Plugs  between  rig  and  C-64,  VIC-20,  Apple.  TRS- 
80C,  Atari,  Ti-99  and  other  personal  computers. 
Use  MFJ,  Kantronics,  AEA  and  other  RTTY/ 
ASCII/AMTOR/CW  software. 


<  *f M^Ia  oc   FREE  MFJ  HTTY/ASCII/CW  software  for  C-64/VIC-20. 
'  1    g%M  "3   Complete  package  includes  MFJ-1229.  software  on  tape, 
#  w  cables  for  C-64/VIC-20. 


Engineering,  performance,  value  and  features 

sets  MFJ's  most  advanced  RTTY/ASCM/AMTOR/ 
CW  computer  interface  apart  from  others. 

FM  (limiting)  mode  gives  easy,  trouble-free  oper- 
ation. Best  for  general  use,  off-shift  copy,  drift- 
ing signals,  and  moderate  signal  and  QRM  levels. 

AM  (non-limiting)  made  gives  superior  per- 
formance under  weak  signal  conditions  or  when 
there  are  strong  nearby  stations, 

Crosshair  mark-space  LED  tuning  array  simu- 
lates scope  ellipse  for  easy,  accurate  tuning 
even  under  poor  signal-to-noise  conditions.  Mark 
and  space  outputs  for  true  scope  tuning 

Transmits  on  both  170  Hz  and  850  Hi  shift. 


Built-in  RS-232  lntarte«,no  extra  cost. 

Variable  shift  tuning  iets  you  copy  any  shift 
between  100  and  1000  Hz  and  any  speed  (5-100 
WPM  RTTY/CW  and  up  to  300  baud  ASCII). 
Push  button  for  170  Hz  shift. 

Sharp  multi-pole  mark  and  space  filters  give 
true  mark-space  detection.  Ganged  pots  give  space 
passband  tuning  with  constant  bandwidth.  Factory 
adjusted  trim  pots  for  optimum  filter  performance. 

Multi-pale  active  filters  are  used  for  pre- 
lim iter,  mark,  space  and  post  detection  filter- 
ing Has  automatic  threshold  correction.  This 
advanced  design  gives  good  copy  under  QRM, 
weak  signals  and  selective  fading, 


7-IN-1  RTTY  OPERATING  AID 

1 

MFJ-1221  " 

$79.95  #     | 

Indispensable.  Improves  any  RTTY  station. 

!  Crosshair  LED  "scope"  Tuning  Array.  Makes 
tuning  quick  and  easy  with  dead-on  accuracy.  Tune 
for  maximum  vertical  and  horizontal  display- 

2.  Scope  Adapter.  Mark/Space  outputs  for  scope. 

3.  Shift  Indicator.  LEDs  indicate  170,  425,  850  Hz 
shift,  Especially  useful  tor  RTTY  outside  ham  bands. 

4.  Sharp  Mark  and  Space  Filters.  Greatly  improves 
copv  under  crowded,  fading  and  weak  signal  condi- 
tions. For  170.  425,  850  Hz  shifts, 

5.  Normal-RB verse  Switch.  Check  for  inverted  RTTY 
without  changing  sidebands  and  retuning. 

6.  Output  Level  Control,  Adjust  signal  level  into  TU. 

7.  Limtter.  Evens  out  signal  variation  for  easier, 
smoother  copy. 

Plugs  between  receiver  and  TU  Mark  is  2125  Hz 
and  Space  is  2295,  2550.  or  2975  Hz.  10x2x6  inches. 
Uses  floating  18  VOC  or  110  VAC  with  AC  adapter, 
MFJ-131?.  $9.95. 

24/12  HOUR  CLOCK/ID  TIMER 

Switch  to  24  hour  UTC  MFJ-106  $19.95 
or  12  hour  format!  Bat- 
tery backup.  ID  timer  a- 
lerts  every  9  minutes 
after  reset.  Red  .6  in. 
LEDs.  Synchronizable  to  WVW.  Alarm.  Snooze  func- 
tion. Minute,  hour  set  switches.  PM,  alarm  on  indica- 
tors, Gray /Black  cabinet.  5x2x3  in,  110  VAC.  60  Hz. 


MFJ  ELECTRONIC  KEYER 


MFJ-407 

$69.95 


MFJ-4JJ7  Deluxe  Electronic  Keyer  sends 
iambic,  automatic,  semi-auto  or  manual.  Use 
squeeze,  single  lever  or  straight  key.  Plus/ 
minus  keying.  8  to  50  WPM.  Speed,  weight, 
tone,  volume  controls.  On/Off,  Tune,  Semi- 
auto  switches.  Speaker.  RF  proof,  7x2x6 
inches.  Uses  9  V  battery,  6-9  VDC  or  110  VAC 
with  AC  adapter,  MFJ-1305,  $9.95. 

MFJ  PORTABLE  ANTENNA 

MFJ's  Portable  Antenna  lets  you  operate  40, 
30,  20,  15, 10  meters  from  apartments,  motels, 
camp  sites,  vacation  spots,  nearly  any  electri- 
cally clear  location  where  space  for  a  full  size 
antenna  is  a  problem. 

A  telescoping  whip  (extends  to  54  in.)  is 
mounted  on  se[f*standing  6x3x6  inch  aluminum 
case.  Built-in  antenna  tuner,  fijjld  strenght  me- 
ter, 50  feet  RG-58  coax.  Complete  mu!ti-band- 
poriable  antenna  system  that  y|u  can  use  near- 
ly anywhere.  Up  to  300  watts  |EP. 


MFJ-1621 

$79.95 


MFJ  ANTENNA  BRIDGE 

MFJ  Antenna  Bridge.  Trim  your  an- 
tenna for  optimum  performance  quickly 
and  easily.  Read  antenna  resistance  up 
to  500 ohms.  Covers  all  hams  bands  be* 
low  30  MHz,  Measure  resonant  fre- 
quency of  antenna.  Tells  to  lenghten  or 
shorten  antenna.  Easy  to  use,  connect 
antenna,  set  frequency,  adjust  bridge 
for  meter  null  and  read  antenna  resist- 
ance. Has  frequency  counter  jack.  Use 
as-signal  generator.  Portable,  self  con- 
tained. 4x2x2  in.  9  V  battery  or  110 
VAC  with  adapter,  MFJ-1312.  $9.95. 


MICROPHONE  EQUALIZER 


MFJ-550 


MFJ-204 

$79.95 


$49.95 


Greatly  improves  transmitted  SSB  speech  for  maxi- 
mum talk  power.  Evens  out  speech  peaks  and  valleys 
due  to  voice,  microphone  and  room  characteristics 
that  makes  speech  hard  to  understand.  Produces 
cleaner,  more  intelligible  speech  on  receiving  end. 
Greatly  improves  mobile  operation  by  reducing  bassy 
peaks  due  to  acoustic  resonances.  Plugs  between  mic 
and  rig.  4  pin  mic  jack,  shielded  output  cable.  High, 
mid,  tow  controls  provide  ±12  db  boost  or  cut  at  490, 
1170,  2800  Hz.  Mic  gain,  on/off/bypass  switch. 
"On"  LED.  7x2x6  inches.  9  V  battery,  1 2  VDC  or  110 
VAC  with  adapter,  MFJ-1312,  $9.95. 


ORDER  AMY  PRODUCT  FROM  MFJ  AND  TRY  IT-MO 
OBLIGATION.  IF  NOT  DELIGHTED.  RETURN  WITH- 
IN30DAYS  FOR  PROMPT  REFUND  (LESS  SHIPPING! 
■  One  year  unconditional  guarantee  •  Made  in  USA. 
•  Add  $4.00  each  shipping/handling  *  Call  or  write 
for  tree  catalog,  over  100  products. 


MFJ  ENTERPRISES,  INC, 
Box  494,  Mississippi  State,  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE         ^9 

800*647*1800.  Can  601-323-5669 

in  Miss,  and  outside  continental  USA 
Telex  53-4590  MFJ  STKV 
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Ante**** 


300   WATT   ANTENNA   TUNER    HAS    SWR/WATTMETER,    ANTENNA    SWITCH,    BALUN. 
MATCHES  VIRTUALLY  EVERYTHING  FROM  1.8  TO  30  MHz. 

MFJs  fastest  selling  tuner  packs  in  plenty  of  new  features! 

•  New  Styling!  Brushed  aluminum  front.  All  metal  cabinet. 

•  New  SWR/Wattmeter!  More  accurate-  Switch  selectable 
300/30  watt  ranges.  Read  forward  /ret  l  ected  power. 

•  New  Antenna  Switch!  Front  panel  mounted.  Select  2  coax 
lines,  direct  or  through  tuner,  random  wire/balanced  line  or 
tuner  bypass  for  dummy  toad. 

•  New  airwound  inductor!  Larger  more  efficient  1 2  position  air- 
wound  inductor  gives  lower  losses  and  more  watts  out.  Run  up 
to  300  watts  RF  power  output.  Matches  everything  from  1.8  to 
30  MHz:  dipoles.  inverted  vee,  random  wires,  verticals,  mobile 
whips,  beams,  balanced  and  coax  lines  Built-in  4:1  balun  for 
balanced  lines.  1000V  capacitor  spacing.  Black.  11x3x7  inches. 
Works  with  all  solid  state  or  tube  rigs.  Easy  to  use,  anywhere, 
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WODEi  MFJ«t41D 


$99.95 


MFJ- 941 D 


NEW 

FEA  TURES 


RTTY/ASCII/CW  COMPUTER 
INTERFACE 


• 


MFJ-1224 

$99.95 
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Free  MFJ  RTTY/ASCII/CW  software  on  tape  and 
cable  tor  VIC-20  or  £-64.  Send  and  receive  com- 
puterized RTTY/ASCII/CW  with  nearly  any  per- 
sonal computer  (VIC-20,  Apple.  TRS-80C,  Atari, 
TI-99,  Commodore  64  a  etc.).  Use  Kantronics  or 
most  other  RTTY/CW  software.  Copies  both  mark 
and  space,  any  shift  (including  170H  425,  &50  Hz) 
and  any  speed  (5-100  WPM  RTTY/CW,  300  baud 
ASCII)!  Sharp  8  pole  active  filter  for  CW  and  170 
Hz  shift.  Sends  170,  850  Hz  shift.  Norma  I /reverse 
switch  eliminates  retuning.  Automatic  noise  limiter 
Kantronics  compatible  socket  plus  exclusive  general 
purpose  socket.  8x1  Mx6  in .  1 2-15  VDC  or  110  VAC 
with  adapter,  MFJ-1312,  S9.95. 
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RX  NOISE 
BRIDGE 

Maximize 

your  antenna 

performance!        $59.95  MFj-2028 

Tells  whether  to  shorten  or  lengthen  antenna  for 
minimum  SWR,  Measure  resonant  frequency, 
radiation  resistance  and  reactance. 
New  Features:  individually  calibrated  resistance 
scale,  expanded  capacitance  range  (±150  pf). 
Built-in  range  extender  for  measurements  be- 
yond scale  readings,  1-100  MHz.  Comprehensive 
manual,  Use  9  V  battery.  2x4x4  in. 

INDOOR  TUNED  ACTIVE 

lcWf  improved!  ANTENNA 

N  ■  k  hiaher  gain  "World  Grabber' r  rivals 
witn  n]y  '  or  exceeds  reception 

of  outside  long  wires!  Unique  tuned  Active 

Antenna  minimizes  interrnode,  improves  select 

ivity,  reduces  noise  outside  tuned  band,  even 

functions  as  preselector  with  external  antennas. 

Covers  0.3-30  MH^.Tele 

scoping  antenna.  Tune, 

Band,  Gain,  On-off 

bypass  controls. 6x2x6  in, 

Uses  9V  battery.  9~ 

18  VDC  or  110  VAC  with 

adapter,  MFJ-1312,  $9.95.  MFJ-1K0A  $79.95 


CONVERTER 
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ER 
2  M HANDHELD  CONVERTER 

Turn  your  synthesized  scanning  $39.95 
2  meter  handheld  into  a  hot  Police/  *■  MFJ 
Fire/Weather  band  scanner!  J  1-313 

144-148  MHz  handheld* 

receive  Police/ Fire  on  154- 
158  MHz  with  direct  fre- 
quency readout.  Hear 
MOAA  maritime  coastal 
plus  more  on  160-164  MHz. 
Converter  mounts  between 
handheld  and  rubber  ducky. 
Feedthru  allows  simultaneous 
scanning  of  both  2  meters 
and  Poiice/Fire  bands  No 
missed  calls.  Crystal  controlled.  Bypass/Off 
switch  allows  transmitting  (up  to  5  watts).  Use 
AAA  battery.  ZWxI'AxI'/a  Sn.  8NC  connectors. 

MFJ/BENCHER  KEYER 
COMBO 

MFJ -422 

$109.95 

The  best  of 
all  CW  worlifs- 
a  deluxe  MFJ  Keyer  In  a  compacfTbnfiguration 
that  fits  right  on  the  Bencher  iambic  paddle! 
MFJ  Keyer  -  small  in  size,  big  in  features.  Curtis 
&044-B  IC,  adjustable  weight  and  tone ,1ront  panel 
volume  and  speed  controls  (8-50  WPM).  Built- 
in  dot -dash  memories  Speaker,  skjetone,  and 
push  button  selection  of  semi-automatic/tune 
or  automatic  modes.  Solid  state  keying,  Bencher 
paddle  is  fully  adjustable;  heavy  steel  base  with 
non-skid  feet.  Uses  9  \f  battery  or  110  VAC  with 
optional  adapter;  MFJ-1305,  $9.95. 

VHF  SWR/WATTMETER 

Lew  cost  MFJ-812  ^mlH.su 

VHF  SWR/ 

Wattmeter* 

Read  SWR 

(14  to  170  MHz) 

and  forward/ 

reflected  power 

at  2  meters,  Has  30  and  300  watts  scales.  Also 

read  relative  field  strength.  4x2x3  in. 
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1  KW  DUMMY  LOAD    MO 

MFJ  250  $39 

Tune  up  fast,  extend 
life  o!  finals,  reduce 
QRM!  Rated  1  KW  CW 

or  ?KW  PEP  for  10  mi n 

utes.  Half  rating  for  20 

minutes,  continuous  at 

200  WCW,  400  W  PEP 

VSWR  under  1 2  to  30 

MHz,  1.5  to30Q  MHz. 

Oif  contains  no  PCB. 

50  ohm  non-inductive  resistor.  Safety  vent. 

Carrying  handle,  P&*®¥k  in. 

24/12  HOUR  CLOCK/  ID  TIMER 

MFJ-106 

$19,95  N 

Switch  to  24 

hour  UTC  or 
12  hour  format! 

Battery  backup 
maintains  time  during  power  outage.  ID  timer 
alerts  every  9  minutes  after  reset.  Red  LED  .6  inch 
digits.  Synchronizable  with  WWV.  Alarm  with 
snooze  function.  Minute  set,  hour  set  switches. 
Time  set  switch  prevents  mis-setting.  Power  out, 
alarm  on  indicators,  Gray  and  black  cabinet.  5x2x 
3  inches.  110  VAC,  60  Hz. 

DUAL  TUNABLE  SSB/CW/RTTY 
FILTER  MFJ-7S2B  $99.95 
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Dual  filters  give  unmatched  performance! 
The  primary  filter  lets  you  peak,  notch,  low 
pass  or  high  pass  with  extra  steep  skirts. 
Auxiliary  filter  gives  70  db  notch,  40  Hz  peak. 
Both  filters  tune  from  300  to  3000  Hz  with 
variable  bandwidth  from  40  Hz  to  nearly  flat. 
Constant  output  as  bandwidth  is  varied;  linear 
frequency  controf.  SwitchabJe  noise  limiter  for 
impulse  noise.  Simulated  stereo  sound  for  CW 
iets  ears  and  mind  reject  OBM.  inputs  for  2  rigs. 
Plugs  into  phone  jack.  Two  watts  for  speaker. 
Off  bypasses  filter.  9-18  VDC  or  110  VAC  with 
optional  adapter,  MFJ-1312,  $9.95, 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT- NO 
OBLIGATION,  IF  NOT  DELIGHTED,  RETURN  WITH- 
IN 3D  DAYS  FOR  PROMPT  REFUND  (LESS  SHIPPING) 

•  One  year  unconditional  guarantee  *  Made  in  USA, 

*  Add  $4.00  each  shipping/handling  •  Call  or  write 
for  free  catalog,  over  100  product i. 


MFJ  ENTERPRISES,  INC. 
Box  494,  Mississippi  State,  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

800-647-1800.  Call  601-323-5669 

in  Miss,  and  outside  continental  USA 
Telex  53-4590  MFJ  ST KV 


PeterDoheny  WWO 

PO  Box  291 

Port  Townsend  WA  93368 


Yikes!  Spikes! 


You  paid  good  money  for  that  computer  system.  Now  spend 
a  few  hours  building  an  insurance  policy  against  voltage  spikes. 


How  many  of  you  com- 
puter users  are  aware 
of  the  damage  caused  by 
voltage  spikes  present  on 
the  ac  line?  These  little 
gremlins  can  scramble  pro- 
grams and  destroy  sensitive 
ICs.  Commercial  filters  are 
available  to  alleviate  these 
problems,  but  their  cost  can 
often  exceed  the  price  of 
your  computer!  So  if  you 
cringe    every    time   the    re- 


frigerator turns  on,  or  if 
you  are  unaware  that  this 
potential  problem  even  ex- 
ists, please  read  on.  A  little 
solder  and  an  evening's 
work  will  produce  a  filter 
that  will  protect  your  invest- 
ment at  a  fraction  of  the 
commercial  cost 

Description 

This    filter    will    protect 
your    computer    from    two 


This  unassuming  device  could  save  you  thousands  of  dollars. 

40     73  Magazine  *  December,  1984 


types  of  interference:  line 
transients  and  RFI  Tran- 
sients have  many  sources. 
Inductive  loads,  such  as  mo- 
tors turning  on  and  off,  will 
generate  voltage  spikes  on  the 
ac  line.  These  spikes  can  be 
many  times  higher  than  the 
nominal  117  V  ac.  A  nearby 
lightning  strike  can  also 
cause  a  spike.  Even  turning 
your  printer  on  or  off  can 
create  a  voltage  spike.  A 
subtle  result  of  these  tran- 
sients can  be  information 
scrambled  in  the  computer's 
memory  or,  more  seriously, 
blown  IC  chips  in  your 
equipment 

To  prevent  these  spikes 
from  damaging  devices 
on  the  ac  line,  three  metal- 
oxide  varistors  (MOVs)  are 
used.  This  device  is  a  volt- 

ageKJependent,  symmetrical 
resistor  which  acts  like  back- 
to-back  zener  diodes.  The 
MOV  normally  presents  a 
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high  impedance  across  its 
leads.  However  when  a 
voltage  spike  is  present  the 
impedance  of  the  MOV  be- 
comes very  low,  providing  a 
conducting  path  for  the 
spike  energy.  The  MOV  can 
handle  surges  of  up  to  4500 
Amps  at  175  volts.  An  MOV 
is  used  across  the  line  and 
from  each  leg  of  the  line  to 
ground.  This  will  shunt  dam- 
aging spikes  away  from  sen- 
sitive equipment. 

One  word  of  caution  is  in 
order  here.  An  MOV  that  is 
exposed  to  an  extremely 
high  energy  pulse  can  over- 
heat and  shatter  You  could 
protect  each  MOV  with  a 
ten-Amp  fuse  in  series  with 
it  or  omit  the  fuses  and 
house  the  MOVs  in  a  box  to 
protect  yourself  in  case  of 
this  unlikely  event  I  chose 
to  allow  the  MOVs  to  self- 
destruct  in  their  duty  of  pro- 
tecting  my  equipment.    An 
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Fig.  1.  Schematic  diagram  of  the  filter. 
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Metal-oxide  varistor 
Rf  filter,  2x12  Amps 
@  250  V  ac 

Line  cord 

Pilot  lamp  assembly 
DPST  switch 
10-Amp  fuse  holder 
4"  x  4"  x  3"  metal  box 
Box  extension  (llmud  ring*') 
Romex  connector 
Duplex  outlets 
Outlet  cover 


Parts  List 

RS  276-570 

3  @  $159 

SpragueJM0-2296A1, 

3.95 

from  Fair  Radio  Sales 

Lima  OH 

W1  4-3CG,  from 

2.00 

Fair  Radio  Sales 

RS  272-707 

2/19 

RS  275-1 546 

2.69 

RS  270-739 

.79 

hardware  store 

1.69 

hardware  store 

.39 

hardware  store 

.20 

hardware  store 

2  @  .39 

hardware  store 

.99 

MOV  is  still  far  cheaper  than 
my  computer. 

Computers  are  also  af- 
fected by  radio-frequency 
interference,  or  RFI  Rf  ener- 
gy can  enter  the  ac  lines 
from  your  transceiver  a 
nearby  lightning  strike,  or 
your  neighbor's  CB  set.  This 
stray  rf  can  also  wreak 
havoc  with  computer  opera- 
tion. Likewise,  computers 
generate  quite  a  bit  of  RFI 
themselves.  This  can  show 
up  as  noise  on  your  receiver 
or  television  set  An  rf  filter 
takes  care  of  RFI  coming 
and  going.  A  commercial  rf 
filter  available  at  a  very  rea- 
sonable price  is  used.  It  is 
rated  at  12  Amps,  which  is 
well  above  my  modest 
current  draw,  In  my  case,  a 
very  poor  picture  on  my 
monitor  was  completely 
cleared  up  using  this  device. 

Construction 

I  housed  my  filter  in  a  4" 
X  4"  X  3"  metal  box  used  in 
house  wiring.  A  box  exten- 
sion, or  "mud  ring,"  is  added 
to  the  front  of  the  box  so 
that  the  outlets  will  clear  the 
rf  filter.  The  filter  and  the 
fuse  holder  are  mounted  on 
the  bottom  of  the  box  using 
4-40  hardware.  A  Romex 
connector  is  used  as  a  line- 
cord  strain  relief.  The  MOVs 
are  soldered  directly  to  the 
rf-fiiter  terminals.  The  du- 
plex outlets  are  screwed  di- 
rectly into  the  box  exten- 
sion. All  of  these  details  can 
be  seen  in  the  photographs. 
Since  the  filter  is  capable  of 
handling  12  Amps,  number 
14  or  larger  wire  should  be 
used  throughout 


$20.44 

For  the  best  protection 
and  for  safety's  sake,  the 
green  wire  (grounding  wire) 
must  be  securely  fastened  to 
the  metal  box.  DO  NOT 
OMIT  THIS!  If  something 
should  happen  and  a  live 
wire  comes  in  contact  with 
the  metal  box,  the  green 
wire  will  cause  the  fuse  to 
blow.  Don't  let  sloppy 
twelve- volt  construction 
habits  leak  in.  This  is  110 
volts  ac  and  can  be  deadly  if 
mishandled.  Likewise,  the 
ground  screws  on  the  out- 
lets and  the  rf-f liter  ground 
should  also  be  securely  fas- 
tened to  the  box.  If  your 
house  still  has  the  older  two- 
wire  outlets,  I  suggest  build- 
ing this  filter  in  a  plastic  in- 
sulated box  to  eliminate  any 
shock  hazard. 

Also,  pay  close  attention 
to  the  black  and  white  wires 
of  the  line  cord.  Be  absolute- 
ly sure  that  the  proper  color 
wire  of  the  line  cord  makes 
it  to  the  appropriate  screw 
of  the  outlet.  The  white  wire 
should  eventually  end  up 
under  the  silver-colored 
screw  of  the  outlet.  The 
black  wire  should  end  up 
under  the  brass-colored 
screw-  Don't  get  your  wires 
crossed!  If  you  have  any 
doubt,  consult  your  local 
electrician.  Using  the  sche- 
matic, wiring  should  take 
but  a  few  minutes. 

Checkout  and  Operation 

Using  an  ohmmeter  on 
the  high  range,  measure  the 
resistance  between  each  of 
the  two  pins  on  the  outlet 
and  ground.  The  reading 
should  be  infinite  The  read- 


Inside  the  fitter.  The  outlets  are  mounted  on  the  box  extension. 


ing  between  the  two  pins 
of  the  outlet  should  also 
be  infinite.  Next,  measure 
the  resistance  between  the 
ground  pin  of  the  outlet  and 
the  case.  The  reading  should 
be  zero.  Finally,  check  for 
continuity  between  the 
white  wire  of  the  line  cord 
and  the  silver  screw  of  the 
outlet  Ditto  for  the  black 
wire  and  brass  screw.  Make 


sure  that  these  wires  are  not 
crossed! 

Your  computer  and  disk 
drives  should  be  plugged  into 
the  filter.  Your  monitor  and 
printer  should  be  plugged 
directly  into  the  wall  outlet 
That's  all  there  is  to  it!  Now, 
when  an  unannounced  spike 
arrives  at  your  door,  simply 
shrug  it  off  and  keep  on 
computing.  ■ 


MODEL  PK1 

(shown  with  14K  RAM 
and  SK  ROM} 


Now  you  can  get 

in  on  the  fun  on 

packet  radio! 

•  Ready  to  a  per  a!  ft—  wired  &  tested 
-LOW  COST 

•  Easy  to  learn  easy  to  use 

•  Buili-m  packer  Modem 

■  Use  wilh  computers  lermmais, 
teletype  machines 

?  ftS2$2  serial  in  seriate-  45  to  9600  baud 

•  Uses  both  ASCII  and  Baudo! 

•  Programmed  for  »  AX. 25  *  VAOC  ai  1 20D  or  600  baud 

■  Automatically  recognizes  proiocol  cf  incoming  messages 

•  Over  60  commands 

•  Custom  caU  sign  oplion 

-  Stores  received  messages  until  requested  dt  a  later  lime 

•  "Block1'  arid  topartent  modes  fc*  iransferring  computer  data 

•  Ope  rales  as  an  unattended  repeater 

•  Activates  teletype  molor  to  print  messages 

•  Board  accepts  up  to  14K  of  RAM 

•  Can  be  customized  for  LAWS  and  up  to  56 K  RAM 

MODEL  PK-1  wired  &  tested  w/4K  RAM  $149,95 

Additional  memory  (up  to  14K  total)  10.00/2K 

Manual  only— credited  with  purchase  '  995 

(add  $2.00  for  shipping) 

RTTY  adapter  board  17.95 

Custom  cabinet  kit— includes  on/off 

switch,  LED  pwr  indicator,  reset  button  &  pwr  jack  34-95 

Dimensions:  4.5  x  9.5  x  1 .5  Inches 

Pwr  required:  +  12  VDC,  approx.  200  ma. 

Contact  G LB  for  additional  into  and  available  options. 

We  offer  a  complete  tine  of  transmitters  and  receivers,  strips, 

preselector  preamps,  CWtD'ers  &  synthesizers  for  amateur  &  commercial  use. 

Request  our  FREE  catalog.  MC  &  Visa  wefcome 


GLB  ELECTRONICS 


1952  Clinton  St,  Buffalo,  NY  14206 
716-824-7936.  9  to  4* 


■^269 


v  See  List  of  Advertisers  on  page  BO 
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Have  yw  wanted  to  get  involved  in  ham  radio,  but  been  heW  back 
by  the  difficulty  in  Teaming  Morse  code7  If  so,  then  you  need 

Morsecode  Master  is  the  easiest  way  yel  to  team  the  code  Yoii 
are  taken  ste^ty  step  from  lessors  on  individual  characters,  to 
recognaing  words,  and  finally  to  complete  sentences'  (There  arc 
tumtihcfe  Of  words  and  sentences  bdt  <n )  Sending  speed  can 
range  from  5  wpm  (Ibf  feegjnnem  all  the  war  up  to  30  wpm 
(far the aperis)  AJMftis*  wtfed out ty a hdpy and 
informative  manual 

So  abetter  jrou  am  just  start  ine  out  or  want  to  impra*  your 
pfonoency  ftfersetode  Waster  isfcr  jouJ 

Morsecode  Master  ■  avaiiaWe  for  Aran7*  computers  on  disk 
«r  cassette  (requires  «8K  and  BASIC),  Commg  soon  tar  the 

Commodore  &4 

Send  $29.95  plus  Si. 00  for  shipping  to: 

New  Horizons  Software 
P.O.  Box  180253 

Austin,  Texas  78718 

Or,  for  more  information,  call  (51 2]  4451767 


New  Horizons 

Expanding  Your  Life 


^229 


TS430S  FILTERS 


an  select  3  opt  tonal  160  Fox  Tango  filters  for 
your  TS430S  SS8  Narrow  (1.B  or  2.1  KHz  band- 
width),  CW  Narrow  (250  or  AOOHz),  and  AM  (6.0KHZ), 
To  improve  CW  or  AM  reception,  you  must  use  one 
oi  the  filters  indicated.  For  SSB  ihore  is  a  choice 
you  can  add  one  of  the  narrow  filters,  or  you  can 
use  the  Improved  Filter  Cascading  Kit. 

We  recommend  the  Cascading  Kit  because  11  is 
more  effective.  It  benel Its  both  SSB  and  CW  recep- 
tion without  affecting  the  other  modes  or  IX.  When 
you  just  add  a  narrow  SSB  filter,  the  mode  switch 
lets  you  select  etttter 1  he  stock  (2.4  KHz)  filter  or  the 
narrow  one  Enher  way.  the  f-f  signal  passes 
through  only  one  fitter  —  the  other  is  idle1  in  the 
Fox  Tango  Cascading  Kit  two  fitters  are  active  the 
signal  first  passes  through  the  stock  filter  and. 
near  the  end  of  the  M  chain,  through  a  second  filter 
—  the  high  qua  lily  8- pole  Fox  Tango  2.1  KHz  unH 
and  its  amplifier  board-  Here  are  ihe  results 

■ATOM  arrfft 

twun  awn  ssat      iiMift  Cnc*d#  kiu 

3ftte  BafKJwifllh  13  KHt  2  l&AHl 

|HO  DrrtHtitc  Haaq*  Mde  lOOdSeSOKhU  Spacing] 

kJia  Not**  tl  F>  OdS  (A<U'vi<.i|      4dS  (b*tOw  vl««itl| 

The  narrower  bandwidth  improves  selectivity.  The 
greater  dynamic  range  reduces  QftM  The  reduced 
noise  makes  weak  atgnal  reception  easier.  And,  as 
a  bonus,  the  Shift  control  works  much  belter 
Installation  Is  inboard,  instructions  are  complete, 
no  drilling  Is  required,  and  only  a  few  soldered  con 
necilons  are  needed  However,  skill  is  necessary; 
your  dealer  can  help  it  desired 

INTRODUCTORY  MONEY-SAVING  SPECIALS 
FTK  430S  CASCADING  KIT  (including  filter, 

board,  mstruCt ions,  etc.) .  . .  S  85 

FTK-430S  wilh  one  additional  fitter 

(CWof  AM   reg  SGOea  *  $140 

FTK  430S  with  two  additional  filters 

|CW  and  AM)  S1&5 

SPECIFY:  Type  desired  and  CW 
bandwidth  if  ordered. 


SHIPPING;  S3,  Air  $5 
COO  add  $1.  Overseas  SiO 
FL  Rastdence  add  S^n  Tax. 


■3CW 


FOX  TANGO  CORPORATION 

Box  15944.  W.  Palm  Beach,  FL  33416 

Phone:  (305)  663-9587 
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WTftfJDUClWG  THE  HOST  RWBIFUL  UMttlG  FHOGRAKI  EVER  RJfl  TMt  C-&* 

'Contender  Plus  II" 

FEATURES:  2000  Entries  per  single  sided  disk  $ 
items  per  entry):  Two  oc  dual  disk  option:  Auto  o* 
manual  time/date  logging:  Auto  or  manual  band*' 
mode  logging:  Edit/update  features:  forward/re- 
verse scan  fully  menu  driven:  complete  log  review: 
Print  complete  log  to  printer  pring  dup  sheet  lo 
the  screen  or  printer  Print  QSL  labels  auto/man- 
ual: Print  QSL  cards  auto/manual:  WAS  summary 
and  report  to  screen  or  printer  DXCC  summary 
and  report  to  screen  or  printer.  Faster  than  basic 
Detailed  user  manual. 
Contender  Plus  II     ONLY  $34.95 

CflNTENOEfl  PLUS  (Wlthoul  0KCC|  $29.95 

CONTENDER  $  19  35  {wttrwiil  WAS  DXCC  ind  two  drive  option} 

DEMO  Bilk  13  50 

for  FREE  Ficl  Shoot  or  to  ardor  writs: 


^TflOrv^ 


CRUMTHONICS 
SOFTWARE  DIVISION 

r\0  .BOX  6117 

FT  WAYNE  JM  46696 


^314 


RTTY  FACTORY       „*» 
INVENTORY  REDUCTION  SALE 

•  DM  170  »  TU  170  *  TU-L70A  •  TU 1200 

«  TU  470  *  All  Reduced  for  Big  Savings 

Call  Today     1  800  HAM  RTTY 

FLESHER  CORP  •  P.O  BOX  976  •  T0PEKA  KS 


(COM  IC-G8AT 
AUDIO  BLASTER 


LASTER   "MODULE 


•  -,- 

-  -»Lr" 

*!<*!!■  '  I  -  Uy| 

•       ,  1 1  [.    -  .:     ..    .    riB  i'  i  i,  il4icf 

•  .i--.hl',ni" 

•  i.:  .,1    i    iinfl?"  bV  ■'               ii  lull  'Jill. >I1IH 


Hum  Avuiib-I. 
*    1  or  IC-I*T 


»vc> 


si 


i 


Model  AQ-1 


$13.95  »=  q§ 





I-*.'ii  me 


iENO  CHECK  Q«  MONEV  ORDER  TO 

ENGINEERING    CONSULTING 
513  CANDLE  WOOD.  BREA.  CA  UH1    [71*1  671-2009 


2   METER   RAO  I  US 

HIUEN    PCS-300   M/T    TW,  B    ME  rl .  5E  AN .  1  CD,  ,  ,  , 
A£UtN  HtlRIl  E.25H,  16    HEM. SCAN. < 

r  Df  -2033    MU&  J I  E.  .  25W.  I  I     MEM.  SCAN,  I.  CD.  .  .  . 
5AN1EL    St-M^    HI      T-T5W.1'»    MEM,  SCAN.  LCD, 

IEMPO    5-13   H/P     SW,  "5    MEM,  THUM|3lttHt:EL 

TFMPP    5-131    5    15    MUM    3  6    I'EV    TONE    PAD.. 
1FNTFC    25**1    H/1     2.  aid.  10    hbM.5LANa.CD... 

L*    METER    HANDHEt.lt    ALirLHiiOHiES 

HI-BAl  SPARb    ttAl  (FRY    FOR    PCS-300»»i'*'< 

HT-ESH  MPCAM.h    MJIF    FDR    F-CS-300.  „  »  .  , 

HT-LC  I  I  ftlHrii    CASE    FOR    PCS-3-MJ,  .  .  .  „  , 

ST-5ih>P7  SFAMt      [ulTTEfVV    FOR   ST-H:.....< 

^H-5  SFEftlJH    M1M_    FOP   51-14?. ..... < 

Sl-U  II  Ml  Ml  ^    rASE   FOR   ST -142. ...... 

5T-*QC  .*i      Cnwetf"'    ft*    u.-l     143     14-6MB    , 

5I-5PC  AC    rj^ftGEF    FOB    SI     142    16-OHRi. 

ATH-l^  Al                 i     f'HAMSEA   FOR   S-1S..*-, 

CC~1^  EASE    FCT>    S- 13 »,H 

C-  13  DC    t    nHAFGlNtt    r.ORD    FDR    5     IS.  .h 

W      IS  SP«  I      HATTFRV    Ff*    B     IS.,....., 

I- I  a  SFiWlK    MII»F    FOR    5-15*.....  .  ,  , 


ELEClfrONtC  fEVFRS    Sr   KEYS 


26S.00 
275.  OO 
285.  W 
295* OO 
23S.00 
279.00 
275.  "ii 


.  25.  OO 
.27-'"»" 
.27.00 
. 22- OO 
.30.00 

.40,00 

.26.00 

.54-Liti 

.13.00 
.2&.Q0 

,  r»i .  oo 


MFJ    401 
MFJ    4C»B 

MF J     4  I  •  i 
MFJ    422 
MFJ     4BI 
MFJ    4B4 

V  I PttOPLE  t 
V I  BRDF  i  i  1 
V 1  PRO!  I  \  ■ 
VlliMH  i  f  * 
VlBROPLEl 

V  Iff  RUM  EK 


eCONTI    l>  EVER    II. 

DELUXE    ELECTRONIC    KE~VER 

DELUXE    KEVER    !■    RANIMin   (OW    StN. 

i  II XE    KEVER    ON    BENCHER    PADDLE. 

90  CHARACTER    MEtlOfrv    ►  EVER. 

fOQ    ITIARACTER    HtNTJUY    H-EVER.  .... 

lAMtllC    STANDAKL)    PADOLE    kE¥.  .  . 

IAMBIC    DF1.LIKE    PADDLE    H  FY 

W&Rd    t-FVFR    ?TAN.^AHD 

VIPRfl    I  FVEP    r>FMIKE. 

EMvASS    RACER    IAMPIC. ...... 

PRAS5    WACEP    Ll      i    WI1H    KEVER.. 


.45.  'hi 
.  70xiXi 

.*?5.00 
. 75*  00 
125.  QT1 
.45.00 
.60.00 
.  43 .  *  ji  i 

„  ^O.  I'm  I 

.65.00 
.99.00 


HF    ANTENNAS 


ffLiTTEPNlll 
PIITTEPNtn 
FT*  -  1 1 
SIR'I! 
IBR- 16" 
nlNl    P«U> 


?   MF'FP    PAW    ANlttMAS 


tf[lM«(NflCOI  5V  33 
WlLSONtMrttTl*  5V-36 
Hit  SON'P»ACri»     33-*t* 

HF    NTIBIl  E    AMtEHNAS 


i*6V    1  ^-Qtm   f-    ~*m  VERT  ICAl  -  -  -  J 15.  oo 

Hf  iV  K    EkPQRT    MODEL 1  =5.  OO 

ROOK    MOUNT    lc  I T    FOR    HFAV ...  42.  QO 

sum   funfd  RAMA*    mi   for  hf&vts.ot^ 

16^'  METEF-  HT  FOR  HF4V .49.00 

HO  1  6M  2"M  MINI  CNJAD. ..140.00 


!0-20fl  5  ELE.  BEAM.  .195.00 
10-2»>H  6  ELE.  BEAM.  .3t5. 
4J.41  AOO  UN  I- 1  T JO.  OO 


BUTTERNUT  2NCV  9/B  HAVE  TPDHBONE.  .......  32. OO 

.-7.0O 
.3B.OO 

.  V  ».«."■' 

.sa.oo 

■ 


pi'riERNUT 
f  CRAF I 

L-USMCRAKt 
CUEKCNAF t 
LISHCRAF  I 

•HTRAK  I 


mrv    5   a/E    SHPEP     TROHPONE .  .  .  . 

ARI2H    MNGil    RAMFiEl^     It........ 

Al   i  |     II    El  EMFNT    REAM.. .... 

Al  *  '  ,'»'    Fi  EMENT     IMISI.  .  .  . 

«i    ■     JI4fP    14    ElEMFNt    RFA«. 
19    19  ELEMENT    BEOM 


HUSTIEP       MO    I    MftST-.^a.OO 


HUSTLER 

HfSTLER 
HUSTLER 
HUSTLER 
HU5ILEF 
HUSri  LP 


R«- 1 0.  . 

RN-15.. 
km  20.  . 
RM  4rt.  . 
RM    75.  . 

'   "  -    - 


.. 12. OO 
. .  17."" 
.* 16* OO 
.  .  IB.'"' 
.  .21. AM 
..21.  "» ' 


MO    2   MAST. 

RM- 1 OS. . _ . 

Rrt-19S 

RN-20S, . . i 

fl"5T -  - . 


.  .25. 

. .  ts .  QO 

,, 19.00 
.•22.00 

..26.00 
. .36.00 
..36."" 


2   METER   HOBrLE    ANTENNAS 

AVftMll  M  19J*30    1^2   WAVE    "ON   GLASS* . . 30 . 00 

CUSHCRAf'l     AM5    \4/    5/8    WAVE    MAGNET    MtHJN  I  .  'i ».  00 
CVBHCRAF1    AfB    lit   %jb   WAVE    TRUNK    MOUNT .. ;n . OO 


ANfFMN^    SUtltHfcb    S-    SWR/MAT  THE  1ERS 


.'    rlFJER    Ahpl    n    ttHB 

NFJ-204U  2  IN  SO  LJLM-MTfe  ON  I  Uf-'  LJf  H/  T 
MIRAGE  B2!-A     .'     IN     ^  t    DUT     MEIH    PRf:AMP_. 

FiJRAGE  BJ^'G    FMf'fcS&    I  OH    JN    Bi  iUf   OUT*  .  .  , 

MIRAGE  HI "1ft    fft7  5<fR    1*>W    IN    160W   OUT.4 

MIRALii  p'.Mlc    fp    55B    lOW    IN    16<«W    OUT.. 

vn   HIGH-ROMER  miov   ?    in  3"  OtJT..... 

■  LI    HlHH     F  mWFR    HL37V    ?     |N  'l/T  .  .  .  .  . 

¥0    MlOH    t  'M  I      Ifl  82V     1"     FN    R*>   OUT.... 

YD    lifUH   POWER    »4    -IIi.iV    5     IN    IOO    OUT.. 

TU  MUiM  MWtR  HLlb"V  !■»  IN  1*0  OUT.. 
TCM-vn    Hitjll   POWER    HI   !6t.«V25    25    IN    Ifr-'    OUT 


roi 

■  I  II 

l :  l 

■■" 

TLfl 


.70.00 
. ?5. OO 

i&o.oo 

239.  OO 
21 19 
.6" 

.00 

140 
215 
5IO 


MILLFR  i.S    20t     2    POSITION    COA^    SWtrEH. 

MILLER  1*401     4    POSITION    CQAK    SWITCH. 

MIIIM  CN-620B    I.B-I50MH/    ShWi^WATT.  .  . 

MINER  HN-/20Er    1.3-1S0MM/    HUR/UAM... 

MTIIFR  CN-630     140-450MH?    FaWR/WATI 

WEI/  TP-OSK    50-5ti"MH?    5W    I  MR   H/T... 

WIT/  SF      10X    1.B-150MHZ    POCtFT    5TJE. 


FUWER    l-UM-llES    BV    MACO 


nil 

00 
OO 

OO 


2'  N 16 
^<i!'. 

4IT3Q 


Mi-MI 

t2AMR 
24ANF 
^*AM> 
3<tANP 


FDE,  ^iAMP  INI  . 
SURGE. lOAMP  INI. 
SURSE  .  -'  *AMF  INI. 
SURGE .  30AMK  INI. 
CONTINUOUS   HEAVf 


,  4AMP  ['ONT. 
.  6AHP  CONT. 
. 12AHR  CONT. 
.  I PAHP  CONT . 
DUTt   R/5 


.20.00 
.62.0C 

105. 00 
145. OO 

12a.  *»* 
.20-00 
.  T-5.  00 


.  4 "J.  r'n.< 
.  5&. 
.  B0.O<.i 
IIO. 

f  to . on 


23TJ.OO 


ftl^EMNA    UH* 


^2T4»I7  RADIOS  4.  ACCESSORIES 


SAWIEC  5l-.*22  n  i  .  J.^W.  lo  rCH.  .SCAN.  .  .^.  '-"> 
^'^A6E  ->MF     2    IN    20   OUt.  .....  ,75.*"»:» 

^>*T*iAFT    AHS-22"    S/B   HBVt     MAGNL  T     NTJUt4T.30.C4? 

JlffcflFT  AT  -  5/B  WAVE  TRUNt  MOUNT  .  .  3*>.  •*" 
AZDEN    %   fDt      2^*4**/    MAOtOS   J.OMZNta    SODN V. At. I 

H>    RADIOS 
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'.'TEC  rORSftlP  ,.,"*'W.  SSB/CH.  1«.»-16"H..  .  ..'»99.»'Wp 


r#  l-»4|C    ANTFNNA    TUNER/5MR   HE  IFF*    |j#BAL.75.0O 
HTJ-9410   *#*    IMPftDVED    VERSION   OF    941C...9O.00 
I^J-909    WM   ROLLER    INDUE  TTJR    TUNER.  ....  .^95.00 

MINER    OiAlOOlA   AUTOHA1  IE    TUNER    200W. -.  295.fi". 


COMFIJIEP    ACCESSOR F.E5 


*  ANTRt*»ir.^ 
I  ANTRON1CS 
¥ ANEROMlrS 
»«#ITPtlNlCS 
i ANTkONICS 
"ITRONICS 


HATTSOKT 
HAKSOFT 
HAMSOFT 
HRMTE  j*T 
HAMTEXT 


MFJ -1274 

MF.J-  I 


FE3R 

FOR 
FDR 
FOP 

FDR 


.........  .... 

......... 


f  H    RTTV^ABFTTl 


ATARI 
TI^99 

TRS-OO. 
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COMMODORE  64. 
rOMF.  INrFRKACF. 


pniflKB    *    F.ABI  f. 


.  15.00 
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AN   I ANN     HEAVY    DUTY    ROTOR.... 
AN  1ANCE   LtBHT    OIJTY    ROFflR.  ... 
H    CnNDIILlUR    ROTOR    CARLE.. PER 
MINI    RtiS     mtiHX)     CUAH....FRER 
RO-HII    ^IPFPFI  EX    COAX PFH 


'1         MH  -BPF.C    COAX 


,11   N 


. I 03.00 
.  .90.00 
F  1.0. 20 
Ft.O,  15 
I  I.O. 30 
FT.n, 50 


I  I  ORE  01.1  IS    FRICF5    Fi<  MID    HHTLE    RUlM  Y    t  ABTB 


H>    r^lJN       b6    F^S    6    METER    6    Ltt.MtNl     HFAM. 

■I  VH  I      .n  i    rtMF'    rOMER    SIJN'1  Y.  ......  . 

KUAN    Ml  M:-'h,    H|      MOBILE    SWR/WO  I  TMI-  flfi..  . 
V.I    M'TiPUCTEi    I6H  -PA    2M    1M>U    FM/RBB 
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Amateur) 
Communications 


COD  Available 

Hours:  fl:3Q  a.m.  to  5:00  p.m.  Monday  thru  Friday 
9:00  a.m.  to  2:00  p.m.  Saturday  *  CST 
Prices  subject  to  change  without  notice. 


CALL  FRANK  WD5G2U.  JOE  KA5R00 
OR  STEVEN  KA5SWI  FOR  QUOTES 
ON    OTHER    RELATED    PRODUCTS 

FOB  ORIGIN. 


Amateur 
Equipment, 
Accessories 
8t  Antennas. 
Export  Anywhere 

2317  Vance  Jackson  Rd. 
San  Antonio  TX  78213 


(512)733-0334 
(Toll  free  number  800-531-5405) 


*EX241  Marker  urn 
•EX-242  FMuntt. 


*  *  I-  + 


•     ■■-■■*■*, 


•fcfr    +«»***■■■ 


HF  Equipment  Regular  SALE 

IC  740*  9-band  2Q0w  PEP  xcvr  w/mic$  1099  00  869" 

*FREE  PS-740  Internal  Power  Supply  & 

$50  Factory  Rebate  -  until  gone! 

PS-740  Internal  power  supply 159  00  149" 

20  00 
39  00 
5000 
59.50 
47  50 
9650 
9650 

159.00  144" 
39  00 
39  50 
19  50 


89" 
89" 


mEX-243  Electronic  kever  unit 

*R-45  500  Hi  CW  filter  (1st  If).-. 
•FL-54  270  Hz  CW  titter  (1st  IF}.... 
•FL-52A  500  Hi  CW  filter  (2nd  IF) 
•FL-53A  250  Hi  CW  filter  (2nd  IF) 

•FI-44A  SSB  filter  (2nd  IF) 

SM-5  8-pin  electee!  desk  microphone 
HM-10  Scanning  mobile  microphone 

MB-12  Motole  mounl.., 

* Opt ions  aho  ior  JO 745  listed  below 

IC  730  8  band  200*  PEP  icvr  w/mic  $829.00  569" 
FL-30  SSB  filter  {passband  tuning)     59  50 

FL-44A  SSB  filter  (2nd  IFJ 159  00  144IS 

FL  45  500  Hi  CW  filter 59  50 

EX-195  Marker  unit 3900 

EX- 202  LOA  interface,  730/2W/W 1     27  50 

EX  203  150  Hz  CW  audio  filter 

EX-205  Transverle?  switching  unit 
SM-5  8-pin  electret desk  microphone 
HM-10  Scanning  mobile  microphone 
M8-5  Mobile  mount. ..... 

IC-720A  9  band  xcvr/  1-30  MHz  rcvr  %  1 349  00  863" 

FL-32  500  Hz  CW  filter ,.     5950 

FL-34  5.2  kHz  AM  filter 49.50 

SM-5  fi-pm  electretdesk  microphone     39  00 
MB- 5  Mobile  mount., ......      19  50 

IC-745  9-band  xcvr  w/  1  30  Mhz  rcvr $999  00  789" 

PS-35  Internal  power  supply ,    160  OU  144" 

CFJ-455K5  2  8  kHz  wide  SSB  litter      4  00 

HM-12  Hand  microphone 39  50 

SM-6  Desk  microphone 39  00 

•See  tC-740  fist  above  for  other  options  (*) 


29.00 
39,00 
39  50 
19.50 


IC-751  9-band  xcvr/  1  30  MHz  rcvr  $ 

PS-35  Internal  power  supply 

FL-32  500  Hz  CW  filter  (1st  IF) 

FL-63  250  Hz  CW  filter  (1st  IF) 

FL-52A  500  Hz  CW  filter  (2nd  IF),.. 
FL-53A  250  Hz  CW  filter  (2nd  IF)... 


FL-33  AM  filter. 


ha      ■     I     i    +     » 


Pp.. 


»     ■      ■     +     ■ 


FL-70  2.8  Khz  wide  SSB  filter 
HM-12  Hand  microphone  .... 

SM-6  Desk  microphone  ...... 

CR  64  High  stability  reference  xtat 
RC-10  External  frequency  controller 

MB-18  Mobile  mount. 

Options:  720/730/740/745/751 
PS- 15  20A  external  power  supply..... 
EX-144  Adaptor  foi  CF-l/PS  15 


139900 

16000 

59,50 

48.50 

96  50 

96.50 

31.50 

46.50 

39.50 

39  00 

5600 

35.00 

19.50 

Regular 

$149.00 

6  50 


1199 
144s5 


89" 


SALE 
134" 


CD 


ICOM 


Options  -  continued 

CF-1  Cooling  fan  for  PS- 15.. 

EX-310  Voice  synth  lor  751,   R-71A 
SP-3  External  base  station  speaker  ... 
Speaker/ Phone  patch  -  specify  radio 
BC-  10A  Memory  back-up  *,*....,.... . 

EX-2  Relay  box  with  marker 

AMOO  lOOw  8-baod  automatic  ant  tuner 
AT- 500  50Ow  9  band  automatic  ant  tuner 
AH-1  5  band  mobile  antenna  w /tuner 
PS- 30  Systems  p/sw/cord,  6- pin  plug 

OPC  Optional  cord,  specify  2  or  4  pm 

6C-4  World  clock ... 

HF  linear  amplifier 

IC  2KL  w/ps  160-  I5m  solid  state  amp 

VHF/UHF  base  multi^modes 
IC  251A»  2m  FMSSB/CW transceiver 

*S50  Factory  Rebate 


Regular 

4500 

39  95 

49  50 

139  00 

8  50 

34.00 

34900 

44900 

289  00 

25995 

5  50 

9995 

Regular 

179500 


94" 
SALE 

1299 


Regular  SALE 
$749  00  499" 

until  gone! 


IC-5510  80  Watt  6m  transceiver $699  00  599" 

EX-106  FMoption..... , 12500  112" 

BC-1QA  Memory  back-up 8.50 

SM -2  Hectre!  desk  microphone  .. . .     39  00 

IC-271H  lOOw  2m  FM/SSB/CW  *cvr  899  00  799" 
PS-35  Internal  power  supply.......    160  00  144" 

PS- 15  external  power  supply.......    149.00  134" 

CF-1  Cooling  fan  for  PS  15.........     4500 

EX-144  PS-15/CF  I  fan  adaptor       6.50 
AG-25  Mast  mtd.  GaSFET  preamp      84.95 

IC-471H  75w  430-450  SSB/CW/FM  kcvt  1 099.00  989*- 


160  00  144" 
149  00  134" 
45.00 
6  50 
TBA 


PS-35  Internal  power  supply....... 

PS-15  20A  power  supply 

CF-1  Cooling  fan  (or  PS- 15 

EX-144  PS15/CH  'an  adaptor 

AG-35  Mast  mounted  preamp  ...... 

IC-271A  25w  2rn  FM/SSB/CW  xcvr.,,    699  00  619^ 
PS-25  Internal  power  supply..... 9900    89" 

AG-20/EX-33S  2m  preamplifier +  .,.     5695 
IC-471A  25w  430450  SSB/CW/FM  xcvr   799  00  699" 

AG-1  Mast  mounted  15dB  preamp     89  00 

PS-25  Internaf  power  supply 99,00   89" 

Common  accessories  for  271  A/ H  and  471 A/H 

SM-6  Desk  microphone . 39  00 

EX-310  Voice  sythesizer 39.95 

TS-32  CommSpec  encode/decoder . . .     59.95 

UT-15  Encoder/decoder  interface. . .      12.50 
UT-15S  UT-15S  w/TS-32  installed  ....     79.95 
VHF/UHF  mobile  multi-modes 
IC-290H  25w2mSSB/FMxcvr,TTPmic   549,00  489" 
IC-490A  lOw 430-440 SSB/FM/CWxcvr   649.00  579" 
VHF/UHF/1.2  GHz  FM  Regular  SALE 

IC-22U  lOw  2m  FM  non-digital  xcvr    299  00  249" 

EX- 199  Remote  frequency  selector     35,00 
IC-27A  Compact25w2mFMw/TTPmic   36900  329" 
IC-27H  Compact  4 5w  2m  FMw/TTPmtc   409.00  369" 
IC-37A  Compact  25w  220  FM,  TIP  mic  449.00  399" 
IC  47A  Compact  25w  440  FM.  TIP  mic   469.00  419" 

UT-  16/EX-388  Voice  synthesizer ; , . 
IC-120  lw  1,2  GHz  FM  transceiver.... 

ML-12  lOw  amplifier. 
6m  portable 
IC-505  3/10w  6m  port.  SSB/CW  xcvr $449  00  399" 

BP-10  Internal  Nicad  battery  pack 

BP-15  AC  charger.... 

EX-248  FM  unit . 

LC-10  Leather  case . 

SP-4  Remote  spea  ker . . » . 


■  ■  >  ■  ■ 


4-     I    4     w    *    ! 
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29.95 
499  00  449" 

TBA 
Regular  SALE 


12.50 
49  50 
34  95 
24  95 


Hand-held  Transceivers 
Deluxe  models  Regular  SALE 

I C-02AT  for  2m .......   349.00  299" 

IC-04AT  for  440  MHz     379.00  339" 

Standard  models  Regular  SALE 

IC-2A  for 2m ,...    23950  214* 

IC-2AT  with  TIP.... 269.50  219» 

IC-3AT  220  MHz,  HP     29995  23^ 
IC-4AT  440  MHz.  HP     299.95  239* 


Accessories  for  Deluxe  models 

6P*7  425mah/13-2V  ftod  Pak  -  use  BC-35 

BP  8  800mah/8.4V  ffcad  Pak  -  use  BC-35...... . 

BC-35  Drop  m  desk  charger  -afl  batteries 

BC-60  Six  position  gang  charpr  -  al  hatts 

BC-16U  WaB  charger  -  BP7/BP8 

Accessories  /or  6orh  models 

BP-2  425mah/7.2V  fkad  Pak  •  use  BC35 

BP-3  Erfra  Shi.  250  mah/a4V  Mead  Pak.„..„. 

BP-4  Alkaline  battery  case 

BP  5  425mah/ia8V  Ncad  Pak  -  use  BC35 

CA~2  Te*escopng2m  antenna 

CA-5  S  wave  telescop»ng  2m  antenna 

FA-2  Extra  2m  rlenWe  antenna 

CP4  Cig  lighter  plug/cord  -  BP3  or  Dtx 

DC-1  DC  operation  pak  tor  standard  moo^s 
LC^)2AT  Leather  case  for  DU  models  w/BP-7/8 

LC-2AT  Lea mer  case  for  standard  models 

LC-11  Vinyl  case  for  standard  mooels 

LC-14  Vinyl  case  for  Deluxe  models  w/BP-7/8 .. . 

RB-1  Vinyl  waterproof  radio  bag..,. 

KH-SS  Handheld  shoulder  strap 

HM-9  Speaker  microphone 

HS 10  Boom  microphone/headset 

HS-10SA  Vox  unit  for  HS4C  (dlx  only}........, 

HS-10SB  PIT  unit  for  HS-10 

ML  1  2m  2.3w  in/lOw  out  amplifier SALE 

ML-25  2m  2  3w  in  2Qw  out  amplifier SALE 

SS-32M  Commspec  32-lone  encoder 


Regular 
67  50 
6250 
69.00 
TBA 
1000 

Regular 
3950 
2950 
12.50 
4950 
10.00 
1R95 
1000 
950 
1750 
3995 
34  95 
17.95 
17  95 
3000 
14  95 
34.50 
1950 
1950 
1950 
79,95 

179.95 
29.95 


Shortwave  receivers 

R-71A  100  Khz-30  Mhz  digital  receiver 

FL-32  500  Hz  CW  filter.. 

EX-310  Voice  synthesizer 

RC-11  Wireless  remote  controfler... 

CR-64  High  stability  oscillator  xtal 
R-70  100  Khz  30  Mhz  digital  receiver 

EX-257  FMunit.... 

IC-7072  Transceiue  interface,  720A 

FL-44A  SSB  filter  (2nd  IF] , 

FL-63  250  Hz  CW  filter  (1st  IF) 

SP-3  External  speaker 

CK-70  (EX-299)  12v  DC  option..... 

MB-12  Mobile  mount 


Regular  SALE 
$799.00  689" 

59.50 

3995 

5995 

5600 
749  00  569" 

38.00 
112.50 
159.00  144" 

4850 

49.50 
9.95 

19.50 


HOURS:  Mon.  thru  Fri.  9-5:30;  Sat 9-3 

Milwaukee  WATS  line  1-800-558-0411  answered 
evenmgs  until  8:00  pm  Monday  thru  Thursday 

Please  use  WATS  line  for  Placing  Orders 

For  other  information,  etc.  please  use  Regular  line 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800 -242 -S1 95 


T 


i 
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/OC- 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


LiFFE.  Ohio  44092  ORLANDO,  Fla.  32803 

40  Euclid  Avenue  621  Commonwealth  Ave. 

le  (216)  585-7388  Phone  {305)  894-3238 

ATS  I-ftOO-362-0290  Fla.  WATS  1-800  432-9424 

1-800-321-3594  ggf  1-800-327-1917 


AES  BRANCH  STORES 

ILANDO.  Fla.  32803      CLEARWATER, Fla.  33575    LAS  VEGAS.  Nev.  89106 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In-State  WATS 

No  Nationwide  WATS 


1072  N  Rancho  Drive 

Phone  (702)  647-3114 

No  in-State  WATS 

SSS  i-800-634-6227 


Associate  Store 

CHICAGO,  Illinois  60630 

ERICKSON  COMMUNICATIONS 

S456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 

15  mln.  from  OHarel 
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Give  Your  Micro  the  World 

There's  no  voodoo  involved  in  analog-to-digital  conversion. 
In  fact  here's  a  project  for  your  TRS-80  that  uses  only  two  chips! 


Mike  Avery  *t0Z 
115  Logan 
Roland  I A  502. ib 


LTDP 
1  IW  ■■> 

I 


MME  — 


fig.  T  Square  wave. 


The  completed  unit. 
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Home  computers  are 
used  tor  many  applica- 
tions, from  balancing  check- 
books to  defending  civiliza- 
tion from  the  Klingon  fc  ni- 
si re  All  of  these  programs 
lave  a  common  characteris- 
tic: Important  data  must  be 
included  in  the  program  it- 
self or  entered  from  the  key- 
board. Manual  data  entry  is 
tedious  for  long  lists  of  data 
and  impossible  for  voltages 
and  other  analog  measure- 
ments that  occur  in  real 
time. 

The  usual  method  of  en- 
tering an  analog  value  into 
the  computer  is  the  analog- 
to-digital  integrated  circuit 
(A/D)  which  converts  a  volt- 
age to  a  digital  word  that 
can  be  read  by  the  comput- 


SET    VOLTAGE 


CHANCE    VOLTAGE 
TO    FREQUENCY 


SqUARt    WftVE    TO 
CASSETTE    port 


COUNT   PERIOD 
Of     SQUARE    WAVE 


Fig.    2    A/D    function 
chart. 


flow- 


er. This  approach  has  sever 
al  disadvantages  First  a 
rather    complex    integrated 

circuit  is  required  to  do  the 
conversion.  Second,  the  out- 
put of  the  A/D  must  be 
passed  on  to  the  computer 
through  an  8-bit  I/O  port, 
which  requires  another  com- 
plex IC.  Third,  the  expansion 
bus  on  the  computer  is  tied 
up  with  the  t/O  port  and  is 
not  available  for  other  appli- 
cations (such  as  a  RTTY  ter- 
minal). 

The  advantages  of  A/D  cir- 
cuits will  be  discussed  in  the 
conclusion  section  of  this  ar- 
ticle The  capability  for  a 
simple  A/D  converter  can  be 
implemented  on  the  TRS- 
80™  Model  111  microcom- 
puter using  only  two  ICs  and 
the  cassette  port.  The  re- 
mainder of  this  article  will 
describe  the  basic  approach 
used  and  the  hardware  and 
software  to  construct  a  sim- 
ple computer  voltmeter. 

Basic  Concept 

The  cassette  port  on  the 
Model  111  TRS-80  microcom- 
puter is  available  as  an  input 


ih 
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i 
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Fig.  3,  The  circuit  performing  the  voltmeter  functions. 


or  output  device  and  can  be 
accessed  with  the  Basic 
command  INP(x)  or  OUT(x). 
The  data  obtained  from  the 
cassette  port  is  in  binary  for- 
mat, that  is,  either  a  0  or  a  1  ( 
seemingly  not  very  useful  in 
measuring  an  analog  signal. 
However  if  the  signal  into 
the  cassette  port  is  a  square 
wave,  as  illustrated  in  Fig.  1, 
then  more  useful  data  can 
be  obtained. 

If  the  time  that  the  input 
port  is  in  the  1  state  can  be 
measured,   then   the  period 


(P)  of  the  square  wave  (and 
frequency,  since  f  =  1/P} 
can  be  determined,  To  use 
the  cassette  port  to  measure 
a  voltage,  the  signal  must  be 
changed  to  a  square  wave 
with  a  frequency  that  is  pro 
portional  to  the  voltage.  For- 
tunately, an  integrated  cir- 
cuit exists,  the  9400  V/F  con- 
verter, which  is  designed 
specifically  for  that  func- 
tion The  concept  used  to 
implement  the  A/D  function 
is  given  in  flowchart  form  in 
Fig.  2. 


00100 

ORG 

65400 

00110 

PORT 

EQU 

OFFH 

00120 

START 

XOR 

A 

00130 

LD 

HLf0H 

00140 

IN 

A, (P0RT> 

00150 

AND 

01H 

00160 

LD 

E,A 

00170 

STATE  1 

IN 

A, (PORT) 

00180 

AND 

OIH 

00190 

CP 

E 

XK)200 

JR 

2, STATE 1 

00210 

LD 

E,A 

00220 

XOR 

A 

00230 

STATE2 

INC 

HL 

00240 

IN 

AB  (PORT) 

00250 

AND 

OIH 

00260 

CP 

E 

00270 

JR 

Z,STATE2 

00280 

JP 

0A9AH 

00290 

END 

Program  listing  ' 

h 

Hardware 

The  circuit  that  performs 
the  hardware  functions  of 
the  simple  voltmeter  is 
shown  in  Fig  3,  The  heart  of 
the  system  is  the  9400  volt- 
age-to-frequency  (V/F)  con- 
verter This  chip  can  be 
wired  for  a  variety  of  appli- 
cations including  V/F,  F/Vr  a 
frequency-shift  keyer,  and 
more.    In    this    application, 


the  input  voltage  is  convert- 
ed to  current  by  the  input  re- 
sistor and  sent  to  pin  3.  The 
output  at  pin  10  is  a  square 
wave  of  about  50  mV.  This 
signal  is  boosted  to  approxi- 
mate TTL  (0-5- V)  levels  by 
the  first  section  of  a  dual- 
741  operational  amplifier 
The  second  section  is  used 
to  produce  a  waveform  sym* 
metrical  about  zero,  which 
is  required  by  the  Model  III 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Masternu  real  speech  *  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


MICRO  CONTROL  SPECIALTIES 


Division  of  Kendecom  fnc, 
23  Elm  Parkt  Groveland,  MA  01834   (617)  372-3442 


*>*  See  Ltsr  of  Advertisers  on  page  80 
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10  CLEAR: DIM  DA t 30> , DT \ 30) , DB C301 f TK (30) , 1 Y (3D) 

20  FDR  1=  -136  TO  -108;  READ  XsPOKE  I, X: NEXT I 

30  DATA  1 75* 33, 0,0, 21 ^,255. 230, 1,95.219,255,230, 1, 1B7 

40  DATA  40,249,95, 175,35,219,255,230. 1, 187,40,248, 195, 154, 10 

50  DEFUSR1S&HFF7B 

60  CLS 

70  MO-0 

80  ? 

90  * 

100  INPUT"  ENTER  VOLTAGE  (-1  TO  EXIT>";E 

110  IF  E=-l  THEM  180 

120  N0=N0+1 

130  DB(NO)~E 

140  GOSUB  310 

ISO  DACNO>=DA 

160  GOTO  100 

170  * 

180  FOR  1  =  1  TO  NO:TXm*DB<I)  i TY ( I > -DA < I >  iNEXTI 

190  GOSUB  340 

200  " 

210  CLS 

220  PRINT"POWER  CURVE  CONSTANTS  ARE:   A=";AO;" 

230  INPUT "SET  VOLTAGE  AND  HIT  <£NTER>";T* 

240  GOSUB  310 

150    Tl=LOG<DA/AO)/£tO:     V-EXP(Tl) 

260  PR I NT "VOLTAGE  m    ";V 

270  GOTO  230 

280  ' 

290  ' 

300  A^USRl (XI i RETURN 

310  SUM=0iFDR  12=  1  TO 

320  SUM-SUtt+A: RETURN 

730  ' 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440  NEXTIO 

450  r 

460  * 

470  * 

4B0  * 

490  AO 

500  BO 

510  AO 


10 J  GDSUB  300:  GOSUB  320;  NEXTI 2: DA=SUM/ 1 O; RETURN 


•**  SUBROUTINE  TO  DO  LEAST  SQUARES  FIT  *** 

DATA  IS  INPUT  AS  ARRAY  TX ( >  TY ( )  AND  NO  A3  #  OF  VAL 

Z-Os Zl=0:Z2-0sZ3*0 
FOR  10*1  TO  NO 

Z  =  Z  +  LOGtTX (10) ) 

Z1=Z1+  LOG(TY(IO>> 

Z2-Z2+  (LOG(TXCIO) > ) C2 

Z3=ZT*      (LOGCDUIO) ) ) t CLOG <TY CIO) )> 


NOW   CALCULATE  POWER  CURVE  CONSTANTS 

Zl/N0~:Z*Z3-Zi:2*Zi/NO)/(NO*Z2-ZE2) 

<Z3~Z*Z1/N0) / (Z2-ZC2/N0) 

EXP<AO) 


>0  RETURN 


cassette-input  circuitry-  The 
100k-Ohm  potentiometer  is 
used  to  provide  an  input 
voltage  for  testing  or  offset 
Any  construction  tech- 
nique should  work  as  long  as 
neatness  and  minimum- 
lead-length  guidelines  are 
followed,  Two  9-V  transistor 
batteries  are  used  for  the 
power  supplies  and  should 
provide  many  hours  of  oper- 
ation. One  disadvantage  of 
the  9400  IC  is  that  the  input 
voltage  and  output  frequen- 
cy are  related  by  a  power 
curve.  This  problem  can  be 
solved  by  using  software. 

Software 

The  programs  needed  to 


Program  listing  2. 


implement  the  computer 
voltmeter  are  straightfor- 
ward. A  short  machine-lan- 
guage  routine  that  counts 
the  period  of  the  square 
wave  is  given  in  Program 
listing!  The  important  parts 
of  the  program  are  the  two 
loops,  marked  by  STAT  El 
and  STATE2.  The  first  loop 
waits  until  bit  0  of  port  FF 
(the  cassette  port)  changes 
state.  The  second  loop  tests 
the  port  for  the  same  condi- 
tion but  increments  a  count- 
er before  each  test  The  final 
count  is  passed  back  to  a 
Basic  program  using  a  state- 
ment such  as  A  =  USR(x). 

The  Basic  Program  listing 
2  first  POKEs  the  machine- 


language  program  into  the 
top  of  memory  (48K  ma- 
chine) and  sets  the  disk  Ba- 
sic U5R  address.  For  a  16K 
non-disk  system,  the  follow- 
ing lines  should  be  changed: 

20  FOR  1=16351  TO  1 6380: 
READX:POKEI,X:NEXTI 

50  POKE  16526,223: 
POKE1 6527,63 

300  A  =  USR(X): RETURN 

Don't  forget  to  protect  the 

upper  memory  before  run- 
ning the  program  (use  a 
value  of  65400  for  the  disk 
version  and  16300  for  the 
16K  version). 

The  relationship  between 
the  measured  period  and 
the  input  voltage  is  nonlin- 


ear  and    follows    a    power 

curve,  that  is,  a  function  of 
the  form:  period  =  a*(vo!t- 
age)exp(b), 

The  program  starts  out  by 
acquiring  a  number  of  cali- 
bration points.  The  voltages 
can  be  obtained  using  the 
potentiometer  shown  in  the 
circuit  diagram,  The  best  re- 
sults were  obtained  when 
calibration  voltages  were 
from  0.5  V  to  2.5  V  in  about 
0,25-V  increments.  Line  220 
prints  the  constants  on  the 
screen  and  lines  230  to  270 
are  used  to  calculate  an  un- 
known input  voltage. 

Since  the  V/F  relationship 
is  a  power  curve,  voltages  at 
the  high  and  low  ends  of  the 
940G's  range  are  not  mea- 
sured as  accurately  as 
values  in  the  middle  of  the 
range.  When  input  voltages 
were  held  to  the  range  men- 
tioned above,  measured  un- 
known voltages  were  within 
±10%  of  the  actual  values. 
Input  voltages  can  be  kept 
within  those  limits  by  add- 
ing a  0.5-V  offset  voltage  to 
the  input  (using  the  poten- 
tiometer) and  limiting  the  in- 
put to  2.0  V  using  voltage  di- 
viders or  operational  ampli- 
fiers. 

Conclusion 

By  no  means  is  this  circuit 
designed  to  be  a  high-accu- 
racy AD  The  main  thrust  of 
this  article  has  been  to  illus- 
trate how  an  A/D  converter 
can  simply  and  with  very  lit- 
tle effort  be  added  to  a  com- 
puter system.  The  nonlinear 
response  of  the  system  lim- 
its its  accuracy.  Traditional 
A/D  converters  are  linear, 
provide  better  accuracy, 
and  can  be  much  faster 

This  is  not  to  say  that  this 
application  is  worthless! 
The  number  of  potential  ap- 
plications is  limited  only  by 
the  imagination.  For  exam- 
ple, the  output  of  a  weather 
station  could  be  monitored 
and  weather  data  plotted 
out.  The  system  also  will 
provide  a  useful  addition  to 
the  computerist  who  wishes 
to  dabble  in  hardware  inter- 
facing. 
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A  microthin,  synthesized, 
programmable,  sub-audible 
tone  encoder  that  fits  inside 
the  ICOM  IC-2AT. 


Need  we  say  more? 

$2995 
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426  West  Taft  Avenue,  Orange,  CA  92667 

800/854-0547  California:  714/998-3021 
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Challenger  r» 


Kantronics  Quality  at  aKn0ckouf  Price 


The  new  Kantronics 
Challenger  makes  you  the 
winner  with  superior 
performance  at  a  knockout  price. 
The  Challenger  terminal  unit  is 
designed  for  RTTY/ ASCII/ 
AMTOR  operation  with  any  of 
the  Kantronics  software 
programs.  Compare  our 
specifications  with  the 
competition,  then  check  the 
price, 

Challenger's  four  pole 
switched  capacitance  filter  gives 
sensitivity  and  selectivity  found 
in  units  costing  much  more,  And 
with  only  SmvRMS  of  audio 
required  to  drive  Challenger,  you 
can  reallv  chase  the  weak 
signals.  With  features  like  Scope 
Outputs,  Direct  FSK  or  Crystal 
Controlled  AFSK.  and  an 
Extruded  Aluminum  Case,  you 
know  this  is  Kantronics  quality. 


$99. 95 

If  you  really  want  to  work 

RTTY/ ASCII/ AMTOR  without 
breaking  the  budget,  get 
Challenger  and  a  Kantronics 
software  program,  Kantronics 
currently  offers  programs  for 
Apple,  Atari,  TRS-80C,  VIC-20. 
TI-99,  and  Commodore  64 
computers. 

Kantronics  Software 

Hamsoft  —  Send  /Receive  CW, 

RTTY,  ASCII  *  Split  Screen 
Display*  Message  Ports  •Type- 
Ahead  Buffer  *  Printer 

compatibility. 

Hamtext  —  Includes  all  features 
of  Hamsoft  plus  Text 

Specifications 


Editing  *  Receive  Message 
Storage  *  Variable  Buffer 
sizes  *  Diddle  *  Word 
Wraparound  *Time  and  Text 
Transmission. 

Hamsoft/ Amtor  —  Includes  all 

features  of  Hamsoft  plus 
communication  in  all  three 
modes  of  AMTOR. 

Amtorsoft  —  Includes  all  the 

features  of  Hamtext  but  is  for  use 
with  AMTOR  ONLY.  The  Apple 
program  is  available  only  as  a 
Hamtext/ Amtorsoft 
combination, 

Supertap  —  Receive  Only  CW, 
RTTY.  ASCII.  AMTOR  *  Decode 
inverted,  bit  inverted,  and 
unusual  bit  order  *  Multiple  line 
display  *  "SCOPE    feature  for 
baud  rate  measure. 


Input  Filter  —  Four  pole  Switched  Capacitance  Filter 
with  170Hz  Shift  RTTY  bandwidth  of  260Hz  nominal 
Copies  any  shift. 

Audio  Input  —  Minimum  level  5mvRMS.  Input 
impedance  is  600  ohms  unbalanced.  Accepts  baudot  or 
ASCII  code  up  to  300  baud.  Max  input  level  is  12VRMS, 

AFSK  Output  —  Crystal  controlled.  Mark-2125Hz;  Space- 
2295Hz  U?0  shift).  Level  lOOmvpp  (35mvRMS)  standard, 
Optional  SOOmvpp  (175mvRMS).  Output  impedance  600 
ohm  unbalanced. 

FSK  Output  —  Open  Collector  +40  VDC  Max.  Polarity  can 
be  reversed. 

Scope  Output  —  tOK  ohm  output  impedance. 


PTT  Output  —  Open  Collector  +40  VDC  Max. 

Computer  Connection  —  TTL  Compatible,  inputs  also 
RS232  level  compatible. 

Power  Requirements  —  11  to  15  VDC  {12VDC  nominal) 

7&ma 

Construction  —  Precision  Extruded  Aluminum  Alloy 
Case 

Dimensions  —  L9"H  x  5.9"W  x  7,,D 


Weight  —  Wa  lbs, 
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1 202  E.  23rd  street 
Lawrence,  Kansas  66044 
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Kantronics  UTU 

UNIVERSAL  TERMINAL  UNIT 
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YOU  FOUND  IT! 


Put  your  computer  on-tbe-air 
with  either  Interface  II  or  the  new 
Kantronics  Universal  Terminal  Unit. 

Interface  II  is  designed  for 
use  with  the  Apple,  Atari.  TI-99/4A. 
TRS-80C,  VTC-20.  or  Commodore  64 
computers.  Suggested  Retail  269.95 

The  Universal  Terminal  Unit  is 
compatible  with  IBM,  Kaypro. 
TES  Model  III  and  IV,  and  many 
other  computer  systems. 
Suggested  Retail   199.95 

Interface  II 

Interface  II  is  the  unit  for 
the  serious  amateur.  When  used  with 
Kantronics  software.  Interface  II 
gives  the  sensitivity  and 
versatility  asked  for  by  our 
users.  Interface  II  gives  you 
the  following  features: 

•  Six  pole  switched  capacitance 

prelimiter  filters  for  optimum 
performance  on  shift  selected; 
C W  or  RTTY  170,  425.  S50+ 

•  Limiter  or  limiterless 
operation  means  only  2-7 
millivolts  of  audio  are 
necessary  to  drive  the  unit. 

•  Two  channel  operation  allows 
simultaneous  hook-up  of  both 
HF  and  VHF  transceivers. 

•  Our  unique  tuning  system 
displays  both  Mark  and  Space 
tones.  Scope  outputs  are 
also  available. 

•  Stable  quartz  generated  tones 
give  clean  AFSK  output  on 

ail  standard  shifts. 


*  RS-232  or  TTL  level  compatible. 
No  modification  kit  required. 

Universal  Terminal  Unit 

UTU  is  Kantronics  newest 
interfacing  development. 
Now  any  computer  with  an  RS-232 
port  and  a  terminal  program  can 
interface  with  your  transceiver. 

UTU  requires  no  additional 
decoding  software  as  an  internal 
microcomputer  gives  UTU  data 
processing  capabilities  to  send 
and  receive  in  four  coded  amateur 
formats.  A  short  terminal  program  or 
communications  program  is  used  to 
link  the  computer  and  UTU.  This 


allows  the  operator  to  t  ay  lor 
his  terminal  program  with 
desired  features. 

The  UTU  package  includes: 

•  Sample  terminal  programs  for 
IBM,  Kaypro,  TRS-80  Models 

III  and  IV. 

•  Tuning  bar  graph  displaying 
both  Mark  and  Space  tones. 
Additional  LED's  to  indicate 
Lock  and  Valid  during  Amtor. 

•  RS-232  and  TTL  level  compatible, 

•  Send  and  Receive  CW(6-99  WPM), 
RTTY(60\  67,  75,  100.132  WPM), 
ASCIIC110,  150,  200,  300  baud),  and 
Amtor  modes  A,  B.  and  L* 


Kantronics  Software 


Apple 

• 

• 

• 

Atari 

• 

• 

• 

VIC  -20 

• 

• 

• 

• 

• 

Comm-64 

W 

• 

• 

• 

TRS-80C 

• 

• 

TI-99/4A 

• 

For  more  information  contact 

an  authorized  Kantronics 

dealer,  or  write 


l  Kantronics 

1 202  E  23rd  Street    (91 3>  842-7745 
Lawrence,  Kansas  66044 
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A  subscription  to  73  is  a  special  holiday  gift,  a  gift  that  lets  readers  communicate 
with  the  world. 

You  can  give  a  gift  subscription  to  introduce  a  friend  to  73,  Or  you  can  renew 
the  subscription  of  a  friend  who  already  reads  73.  73  makes  a  special  gift  for  for- 
eign h;v       It  let?  them  know  what*s  going  on  in  amateur  radio  around  the 
globe. 

For  hams  everywhere*  73  has  the  most  complete  amateur  radio  information 
there  is: 

•  Construction  projects — They're  money-saving,  practical,  and  easy  to  build,  and  wc  have 
more  of  them  than  any  other  ham  magazine.     •  New1  product;-  and  reviews — 73  introduces  new  products  and 
evaluates  diem.  To  keep  hams  up-to-date  with  the  latest  technology,     •  73  International^ Amateur  radio  is  worldwide!  73 *i 
international  correspondents  keep  hams  everywhere  informed  of  amateur  radio  happenings  around  the  world,  •  Ham  Help— Fellow  hams 
arc  the  best  source  of  help.  Every  month,  73  publishes  readers'  requests  for  technical  advice,  computer  programs,  help  in  locating  Equipment 
and  pans,  and  more, 
And  73  always  has  the  latest  on  DXing,  contests,  satellites,  and  computers  in  the  hamshack. 

You  can  give  a  gift  subscription  to  73  for  just  $19.97.  That's  20%  off  the  bask  subscription  price,  (Foreign 

rates  are  slightly  higher.)  Call  toll  free  for  credit  card  orders— 1-800*258-5473.  In  New  Hampshire  dial 

1-924*9471, 

Give  73  and  spread  the  excitement  and  enthusiasm  of  amateur  radio  all  over  the  world. 


Yes!  I  want  to  give  the  world  with  73. 

Send  a  12  issue  subscription  to  73  for  $19.97.      D  Payment  Enclosed     DMC     D  VISA     D  AE 

Ptaaw  Fitter  check  payable  to  71 
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Address- 
C^y 


.Exp.  Date, 


State. 
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220  N.  Fulton  Ave.  -  Evansville,  IN  47710 


AEA 

ARRL 

ALLIANCE 

AMECO 

AMERITRON 

AVANTI 

ASTRON 

B  &  W 

BENCHER 

BUTTERNUT 

COILCO 

CONNECT  SYSTEMS 

CUSHCRAFT 

DIAWA 

ENCOMM 

HAL 

HUSTLER 


HYGAIN 
ICOM 

KLM 

KANTRONICS 

KENPRO 

LARSEN 

MFJ 

MIRAGE 

NYE  VIKING 

RADIO  CALL  BOOK 

ROBOT 

SHURE 

TEN-TEC 

UNADILLA 

VALOR 

WELZ 

YAESU 


For 


Large  Stock  At  Discount  Prices 

ore  Indepth  Information  &  Service 


For  Orders  &  Quotes  Call  1-800-523-7731 

(812)  422-0252»lndiana  Orders  (812)  422-0231 


&  C.0.D.S  Welcome— Freight.  F.O.B.  Evansville— Prices  &  Availability  Subject  to  Change 
Merry  Christmas  from  Dan,  Sandi,  Laura,  Rick,  Mark,  Steve,  &  Brian 

*  Name  change  was  prompted  by  threatened  legal  action  concerning  possible  Trademark  infringement. 


Now,  turn  the  AIR-1  program  loose 
on  YOUR  terminal  unit 


.  .    for  the  best  RTTY  &  CW  you*ve  ever  had!  Have  you  been  envying  the  guys 
running  the  versatile  AIR-l's?  Maybe  you've  got  a  good  terminal  unit 

but  "ho- hum"  software. 

Use  your  old  favorite  T.U.,  or  experiment  with  new  designs. 

The  AIRDISK  makes  it  happen ?  with  all  the  features  of  the  AIR-1  program  on 

disk  for  Commodore  "64"  and  VIC-20, 

All  mode  BAUDOT,  ASCII,  MORSE  &  AMTOR  capability 

with  the  famous  Microlog  Software  Digital  Filtering  that  will  significantly 

improve  ANY  demodulator!  Just  one  simple  "user  port"  connection  from  the 

computer  to  the  T.U,  is  all  that's  required. 


Uses  the  AIR-1  style  RTTY  cross  hatch  cm  screen  tuning  in- 
dicator that  has  become  so  popular  for  perfect  tuned  copy 
without  taking  your  eyes  off  the  video  or  use  whatever 
scheme  your  present  T.U,  has,  "Red  Dot"  and  regenerated 
audio  pitch  reference  tone  for  easy  CW  tuning. 

Choice  of  full-  or  split-screen  with  large  type-ahead  text 
buffer  and  user  selectable  color  display. 

ID  and  programmable  memories  that  save  to  disk  and 
auto-load  at  start-up  to  get  you  on  the  air  quick. 

VIC-20  and  C-64  program  on  the  same  disk.  (VIC  req.  16K) 

Keyword  or  manual  control  of  Commodore  serial  printers. 

Receive  text  saves  to  RAM  and  disk  for  real-time  RX/TX 
from  disk. 

Separate  CW,  FSK,  PTT  keying  output  lines  from  the 
computer. 

Three  uncommitted  TTL  logic  outputs  that  are  controlled 
by  the  receipt  of  a  user  programmable  keyword. 

Independent  normal/  invert  control  from  the  keyboard 
for  receive  and  transmit  means  compatibility  wTith 
almost  any  T.IL  on  the  market. 


•  Full  speed  operation:  transmit  and  receive  Morse  5  to 
149  WPM,  BAUDOT  60,  66,  75,  100,  132  WPM,  ASCII 
110  &  300  baud. 

•  Four  mode  AMTOR:  Mode  A  (CHIRP),  Mode  B  (FEC) 
Collective/ Selective  Broadcast  and  Listen  Mode  (eaves- 
drop Mode  A). 

•  WRU,  Unshift  On  Space,  Word  wrap-around,  "Quick 
Brown  Fox"  &  "RYRY"  test  messages  in  ROM,  Break 
Buffer,  Random  Code  Generator,  Real-time  clock  and 
much  more* 

AIRDISK  for  both  C-64  and  VIC^20  $39.95.  For 
those  who  want  a  complete  T.U.  with  software  in 
ROM,  the  original  AIR-1  for  the  C-64  or  VIC-20  is  $199 
(with  4  mode  AMTOR,  $279), 

Microlog  Corporation,  18713  Moonev  Drive, 
GaUhersburg,  MD  20879   Tel:  301-258-8400 


^51 


MICROLOG 

INNOVATORS  IN  DIGITAL  COMMUNICATION 

Note;  VIC-20  is  a  trademark  of  Commodore  Electronics,  Ltd, 
Copyright  ©  1984  Microlog  Corpc oration 


ATTENTION 

Foreign  Computer  Stores/ 
Magazine  Dealers 


You  have  a  large  technical  audi- 
ence  that  speaks  English  and  is  in 
need  of  the  kind  of  microcomputer 
information  that  CW  Peterborough 
provides. 


Provide  your  audience  with  the 
magazine  they  need  and  make 
money  at  the  same  time.  For  details 
on  selling  80  MICRO,  inCider, 
HOT  CoCo,   RUN  contact: 


SANDRA  JOSEPH 

WORLD  WIDE  MEDIA 

386  PARK  AVE.,  SOUTH 
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NEVER  SAY  DIE 

editorial  t>y  Wayne  Green 


from  page  4 

And  remember  that  with 
Reagan  boss  for  four  more 
years,  we  have  to  live  with  the 
mess  we've  made.  And  we've 
made  the  mess,  not  the  FCC. 

The  Commissioners  were 
right  in  their  perception  of  the 
problem  and  probably  right  in 
their  attempt  to  solve  it.  They 
just  couldn't  conceive  that  the 
League  could  be  so  blind  as  to 
destroy  the  hobby  rather  than 
let  it  grow, 

I've  talked  with  most  of  the 
Commissioners  at  length  and 
what  has  happened  is  not  the 
result  of  any  misunderstand- 
ing. They  understand  amateur 
radio  better  than  most  ama- 
teurs and  my  hat  is  off  to  them 
for  doing  their  homework. 

They  recognize  that  today 
amateur  radio  is  no  longer  pro- 
viding the  services  for  which  it 


was  chartered  (see  97.1).  They 
see  it.  all  too  clearly,  as  a  small 
elitist  group  of  aging  men, 
largely  retired,  who  want  to  pre- 
serve their  fun  and  keep  new- 
comers out. 

They  know  our  incredible 
past  record  of  inventing  and 
pioneering  new  modes  of  com- 
munications, but  they  also 
know  that  this  aspect  of  the 
hobby  died  out  twenty  years 
ago  when  the  League  proposed 
to  take  away  phone  privileges 
from  85%  of  the  hams. 

For  twenty  years  the  hobby 
has  lived  on  its  old  glory.  Now 
amateur  experimenting  and  pio- 
neering are  virtually  dead.  In- 
deed, this  is  the  realm  of  the 
younger  ham,  not  the  old-timer, 
and  we  have  almost  no  young 
hams  these  days.  Just  go  to  a 
hamfest  or  a  club  meeting  and 
you'll  see  for  yourself. 

The  lack  of  youth  on  our 
bands  has  helped  to  develop 
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cliques  among   the  old-timers. 

Today  we  hear  foul  language  on 
our  bands  that  was  completely 
unknown  twenty  years  ago.  We 
hear  organized  groups  of  jam- 
mers on  service  nets  and  re- 
peaters. Indeed,  you'll  be  hard 
put  to  find  CB  anywhere  in  the 
country  as  bad  as  some  of  the 
stuff  we  hear  on  our  ham  bands. 

Complaints  to  the  FCC?  Make 
me  laugh!  They  now  taunt  us 
with  our  once  proud  claim  of  be- 
ing the  number  one  self-policing 
radio  service.  Old  men  don't 
seem  to  have  much  fighting 
spirit,  so  when  another  cranky 
old  man  gets  on  the  air  and 
louses  it  up,  the  first  old  man 
just  turns  his  rig  off  and  calls 
the  FCC,  only  to  find  they  really 
don't  care.  Youngsters  would 
get  their  bile  up  and  make  it 
their  business  to  do  something 
about  it. 

How  many  of  you  reading 
this  can  remember  when  you 
had  pride  in  being  an  amateur? 
We  were  damned  good  commu- 
nicators! We  built  ham  gear 
and  we  had  a  balk  I  built  my 
first  narrowband  FM  rig  back  In 
194S  and  helped  pioneer  that 
new  mode,  I  got  fascinated  by 
digital  communications  then 
and  built  my  own  RTT/  equip- 
ment. 73  was  founded  on  the 
basis  of  helping  hams  to  design 
and  build  new  equipment — to 
cope  with  the  changing  tech- 
nology. We  were  in  there  first 
with  SSB  and  then  with  solid 
state.  What  magazine  made  re- 
peaters happen  as  a  world  phe- 
nomenon? if  you  don't  know,  it 
was  73,  and  with  zero  help  from 
any  other  magazine. 

Now  what  do  we  build?  What 
have  you  built  lately?  Are  you 
on  OSCAR?  Are  you  on  RTTY? 
Packet  radio?  Are  you  going  to 
try  spread-spectrum? 

Sure,  there  are  a  few  old- 
timers  who  have  devoted  their 
lives  to  getting  QSL  cards  from 
over  300  countries.  A  fat  lot  of 
karma  in  that!  What  a  waste  of  a 
life!  That's  no  more  valuable 
than  going  to  your  grave  know- 
ing the  ratings  of  ail  the  major- 
league  players.  Phooey. 

Good  karma?  There's  lots  of  it 
arr  nd.  Just  get  some  young* 
stars  into  our  dying  hobby, 
that's  alL  I've  bee  to  3,  couple  of 
ham  clubs  recent!)  giving  talks 
and  they  were  proud  that  they 
had  chased  all  of  the  kids  out. 
Bunch  of  old  men  all  agreeing 
that  no  one  should  get  a  ham 
ticket  without  the  code,  yet 
most  of  'em  bitterly  oppose  any 
move  to  check  to  see  if  they  stilt 


remember  the  code,  which  many 
don't. 

Can  your  bunch  of  old  fogies 
get  a  ham  club  started  in  a  local 
high  school?  Wait  until  you  hear 
all  the  excuses  from  OMs  too 
busy  for  that. 

Nor  the  Commissioners  were 
right  on  the  beam  when  they 
decided  that  amateur  radio  had 
outlived  its  usefulness.  Unless 
you  personally  do  something 
which  will  help  to  change  what 
is  happening,  all  you  are  going 
to  see  for  the  next  few  years  is 
one  ham  band  after  another  go* 
ing  away. 

Put  yourself  in  their  seat. 
Would  you  squander  a  public 
resource  worth  billions  on  a 
bunch  of  old  men  who  are  using 
it  for  a  useless  hobby?  Heck,  we 
aren't  even  a  major  market  for 
ham  gear — most  of  which  is  be* 
ing  made  in  Japan  these  days. 
We're  just  making  the  balance- 
of-payments  situation  worse. 

Shall  we  have  a  short  com- 
memorative prayer  for  Halii- 
crafters,  Hammarlund,  John- 
son, Gonset,  Central  Electron- 
ics, Harvey  Wells,  Webster, 
Swan,  Galaxy,  WRLt  Sideband 
Engineers,  Eidico,  and  Lake* 
shore  Industries? 

We  haven't  invented  anything 
in  twenty  years.  We  are  no  long- 
er of  value  as  a  source  of  trained 
technicians  for  the  military  in 
time  of  war.  Tell  me  about  inter- 
national friendship— that  is,  if 
you  can  take  your  hand  off  the 
mike  button  in  that  pileup  for  a 
moment. 

You,  on  the  repeater,  would 
you  mind  telling  me  again  where 
you  are  located?  That  was  the 
high  point  of  your  endless  trans- 
mission and  I  was  dozing  off 
when  you  mentioned  it— just 
before  the  jammer  with  the  bor- 
ing supply  of  four-letter  words 
broke  in. 

I'm  trying  to  get  high-tech 
hobby  clubs  started  in  high 
schools.  I've  donated  groups  of 
computers  to  two  local  schools 
and  they  are  both  going  great 
guns.  High-school  ham  clubs 
don't  even  need  equipment— all 
they  need  is  encouragement 
and  to  have  local  hams  come  in 
and  teach  them  the  code  and 
theory.  They  need  a  weekly 
meeting  and  pep  talks  about  the 
excitement  of  the  hobby.  I'm  in- 
volved in  my  town;  how  about 
you?  Too  busy? 

Oh,  l*m  working  on  the  nation- 
al level,  too,  I'm  on  the  advisory 
group  for  Senator  Humphrey,  I 
talk  with  the  FCC  Commis- 
sioners, I  talk  with  Senator  Gold- 


54    73  Magazine  *  December,  1984 


NO  SHIPPING  CHARGES! 


TUBES 


STOCK  # 

1-9 

10-24 

25- 

STOCK # 

1-9 

10-24 

25  ■ 

TU2C39A7269 

32  99 

31  39 

29,89 

TU572BT16QL 

47  99 

45.59 

43,29 

TU2C39S 

179  99 

170  99 

162,99 

TU807 

7  99 

7  59 

7  19 

TU2C-40A 

1 49  99 

142  49 

135  39 

TU811A 

14  39 

13.69 

12  99 

TU2C42 

139  99 

132.99 

126  39 

TU812A 

26  99 

25.69 

24  39 

TU2E26 

7  59 

7  20 

6  69 

TU813 

47  99 

45.59 

43.29 

TU2K26A 

£69  99 

275.49 

261  .m 

TU4600AH82 

479.99 

455  99 

433.19 

TU3  500Z 

99  99 

94  99 

90.29 

TU46S7 

79  99 

75.99 

72.19 

TU3  10OOZ 

379.99 

360.99 

342  99 

TU4662 

95  99 

91  19 

86  69 

TU3B26 

8.99 

6.55 

B  19 

TU5675 

40.99 

38.99 

37  09 

TU3CX4Q0U7 

239.99 

227  99 

2*6  59 

RJ5721 

299  99 

284.99 

270.79 

TU3CX100A7 

509  99 

48999 

465.49 

TU5768 

119  99 

113.99 

108.29 

TU3CX3O00F1 

54999 

522  49 

496.39 

TU5619 

149  99 

142.49 

135.39 

TU3CW3QQOQH7 

1669.99 

1566  49 

150719 

TU5636 

tyy  ~ry 

284  99 

270.79 

TU4-65Aat6S 

66,99 

63  99 

60  79 

TU5B37 

tyy  yy 

284.99 

270  79 

TU4125A4D21 

76.99 

73  19 

69.59 

TU5861 

135  99 

129.19 

122.79 

TU4-Z50A  5D22 

95.99 

91  19 

86.69 

TU5867A 

179  99 

170.99 

162  49 

TLM  400A6438 

95.99 

91  19 

86.69 

TU5868  AX.9902 

272  99 

259.39 

246  39 

TLM  4Q0B 

106  99 

101  69 

96.59 

TU587SA 

40  99 

38  99 

37  09 

TU4  -400C 

106.99 

101  69 

96.59 

TU5881 

7  49 

7  10 

6  75 

tu-4toooA6165 

429  99 

406  4  9 

388.09 

TU5893 

56.99 

54  19 

51  49 

TU4CX250B  7303 

51  99 

4939 

46.99 

TU5894 

50  99 

4849 

46  09 

TU^CX?50FGS^-" 

72  99 

69  39 

65.99 

TU5894B  8737 

50  99 

4B49 

46  09 

TU4CX250K  &24S 

121.99 

1 15  69 

110  09 

TU5946 

389.99 

370  49 

351  99 

TU4CX2S0R 

37.99 

63  59 

79  39 

TU6083AZ9909 

90.99 

86  49 

3219 

TU4CX300A 

I  65.99 

157  69 

149.79 

TliSl46A 

8.09 

7  69 

7  29 

TU4CX35QA 

f06  99 

101  69 

9659 

TU6146B829B 

9  99 

949 

8.99 

TU4CX350F 

112.99 

107.39 

102.09 

TU6146W-7212 

16,99 

IB  19 

1539 

TU4CX350FJ 

135^99 

129.19 

122.79 

TUB  156 

104  99 

99.79 

94  79 

TU4CX6D0J 

819  99 

776.99 

740  09 

TU6159A 

12.99 

12  39 

11  79 

TU4CX>O00A 

469  99 

446.49 

424  19 

TU6159B 

22.59 

21  49 

20  49 

TU4CX1500F5 

539  99 

512.99 

487  39 

TU6280 

39  99 

37  99 

36  09 

TU4CX5000A 

1079  99 

1025  99 

974  69 

TU6291 

175  99 

167  19 

156  89 

TU4CX10000D 

1229  99 

1168  49 

11  tO  09 

TU6293 

21  99 

20  89 

19  89 

TU4CX15O00A 

1469  99 

1396  49 

1326  69 

TU6360A 

5  59 

5  29 

500 

TU4032 

229  99 

218  49 

207  59 

TU6399 

529.99 

503  49 

476-39 

TU4E27A 

£23  99 

218.49 

207  59 

TU6550A 

9  49 

8.99 

8  59 

TU4PR6GA 

189  99 

160  49 

171  49 

IU6BB3B8032A.-B552 

9  49 

8.99 

B59 

TU4PR6QB 

329  99 

313  49 

297.79 

TU6897 

141  99 

134  89 

128  19 

TU4PRG5AB187 

159.99 

151  99 

144  39 

TU6907 

74  99 

71  29 

67  79 

TU4PR100OA.8t69 

569.99 

541  49 

514.39 

TU6922 

4  69 

4  45 

4  25 

TU4X150A7O34 

57  99 

5509 

52.39 

TU6939 

20  99 

19  99 

18  99 

TU 4 XI  BOD  7609 

89.99 

85.49 

6119 

TU7094 

243  99 

231  79- 

220.19 

TU4X500A 

399.99 

379  99 

360  99 

TU7117 

34  99 

33.29 

31  69 

TU5CX1500A 

639.99 

607  99 

577  59 

TU721 1 

94.99 

90.29 

85  79 

TU4168 

41.99 

39  89 

37.89 

TU7213 

89999 

B54.99 

612.29 

TU416C 

57.99 

55  09 

52.39 

TU7214 

999.99 

949.99 

902.49 

TU7271 

1 29.99 

123.49 

117  39 

TU8643 

79  99 

75.99 

72  19 

TU7360 

1299 

12  39 

11  79 

TU8647 

159  99 

151.99 

144  39 

TU7377 

79  99 

75  99 

72  19 

TUB683 

90  99 

8649 

82  19 

TU740Q 

2  19 

5.09 

1.99 

TUB877 

449  99 

427.49 

406.09 

TU76G9 

69.99 

85  49 

81  19 

TUB908 

12  49 

11  89 

11.29 

TU773S 

35.99 

34  19 

32  49 

TUB950 

12  49 

11  89 

11.29 

TU78T5AL 

54  99 

■iJ  Mjl      "t     -.J 

49.69 

TU6L6METAL 

22  99 

21  89 

20.79 

TU7843 

102.99 

97.89 

92.99 

TU6L60C 

4  79 

455 

4.35 

TU7854 

120  99 

114.99 

109  29 

TU6CA7  EL34 

4  99 

4  75 

4  50 

TLJ7855KAL 

119  99 

113.99 

10B.29 

TU6CLB;6L43 

3  29 

3.12 

2  95 

TU7984 

13.99 

13.29 

12  69 

TUSDJBECC88 

2?B 

2.19 

2  09 

TUB072 

79  99 

7[>.99 

72  19 

TU6DQ5 

6.29 

5.99 

5.69 

TUB10G 

4  69 

4.45 

4.25 

TU6GF5 

5  59 

5.30 

5.05 

TU6117A 

216  99 

206  19 

1 95.89 

TU6GJ5A 

5  99 

5.69 

5.40 

TUB  121 

102  99 

97.89 

92.99 

TU6GK6 

5.69 

5.40 

5.15 

TU6122 

102  99 

97.89 

9299 

TU6HB5 

5.69 

5.40 

5.15 

TUB134 

455  99 

433  19 

411.59 

TUBHF5 

829 

769 

7.49 

TUB156 

11  99 

11.39 

10  89 

TU6JG6A 

5  99 

569 

539 

TU6233 

55  99 

53  19 

50  59 

TU6JM6 

5  69 

5.40 

5  15 

TU6236 

3299 

31  39 

29.89 

TU6JN6 

5.69 

5.4D 

s  is 

TU6295A 

59999 

559  99 

541  49 

TU6JS6C 

699 

B.65 

6.30 

TU6458 

32.99 

31  39 

29  89 

TU6KNS 

4  79 

4.55 

4  35 

TU&4S2 

124  99 

11B  79 

11289 

TU6KD6 

799 

7.59 

7  19 

TUB 305 A 

90.99 

86  49 

82,19 

TU6LF6 

G.59 

625 

5.95 

TU6533 

99  99 

94  99 

90.29 

TU6LQ5 

6.59 

625 

595 

TU85SQA 

69  99 

66  49 

63  19 

TU6ME6 

B49 

6  05 

7.65 

TUa&SOAS 

69.99 

65  49 

81   19 

TU12AT7ECCB1 

339 

3.22 

306 

TU860B 

34.99 

33.29 

31  69 

TU12AX7ECC83 

2  79 

265 

2  51 

TU8624 

94  99 

90.29 

85  79 

TU12BV7EL180 

4  79 

4.55 

4  35 

TU8637 

84.99 

61  79 

58  69 

TU12JB6A 

629 

5.99 

5.69 
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water,  and  so  on.  How  about 
you?  Have  you  ever  visited  your 
Congressman  and  asked  him  to 
help  get  ham  clubs  into  every 
high  school  in  your  state?  Have 
you  discussed  this  with  your 
governor?  I've  talked  my  gover- 
nor's ear  off  on  the  subject,  and 
he's  very  interested.  I've  atso 
talked  with  the  governors  of 


Vermont  and  Maine.  How  about 
you?  What  are  you  doing? 

You'll  find  politicians  inter- 
ested in  your  ideas*  They  are  so 
used  to  pressure  groups  com- 
ing to  them  demanding  govern- 
ment  support  that  someone 
asking  for  something  which 
costs  nothing  is  a  novelty. 

So  there  you  have  it.  If  you'll 


devote  5%  of  your  hamming 
time  to  interesting  youngsters, 
to  getting  a  ham  club  going  in 
your  local  school,  to  talking 
with  your  governor,  congress- 
men,  and  senators,  we  could 
have  our  hobby  moving  ahead 
in  a  couple  of  years.  If  you  don't, 
it  could  easily  blow  away  in  the 
same  time. 


Do  you  really  think  that  the 
major  communications  firms 
are  not  well  aware  of  how  weak 
we  are?  They  can  make  billions 
using  our  channels,  so  you  bet 
ter  believe  that  this  has  their  at- 
tention and  that  they  are  willing 
to  spend  whatever  it  takes  to  get 
rid  of  us. 

Its  up  to  YOU. 


ETTERS 


TV  VIEWERS  NOT  DOERS 


This  is  In  response  to  your  July,  19&4, 
editorial  on  implementing  a  period  of  in 
struct  ion  time  devoted  to  a  "high-tech 
hobby  club,  amateur  radio,  computer, 
astronomy,  whatever  You  are  implying 
that  by  simply  getting  our  teenagers  to 
par  he  i  pate  in  high-tech  pursuits  we  could 
get  the  good  oV  US  ol  A  back  in  step  with 
(ne  Japanese, 

I  agree  with  you  that  we  must  get  our 
youngster*  more  interested  in  a  field  ol 
science  thai  would  contribute  lo 
America's  technological  pool.  But  you 
can't  expect  American  kids  to  get  involved 
on  the  same  fevel  as  the  Japanese  kids— 
mainly  because  they  have  a  more  effec 
tive  educational  system  and  American 
kids  are  more  concerned:  over  spending 
their  time  having  fun  rather  than  figuring 
out  new  ways  to  implement  high-speed 
digital  communications 

How  many  times  have  you  turned  on 
your  TV  set  just  in  time  to  catch  a  bunch  of 
beach-going  teenagers  advertising  some 
soda  pop.  bubble  gum.  acne  medicine, 
clothing,  etc  all  having  a  great  time?  (Or 
do  you  have  lime  to  watch  the  tube?!  No 
wonder  I  he  American  teenager  is  whai 
he/she  is  today,  a  product  of  a  society  that 
seems  to  encourage  having  a  good  tJme, 
all  the  lime,  I  guess  having  fun  comes  with 
the  territory  when  you  live  m  a  prosperous 
nation.  But  so  do  the  Japanese;  how  come 
they  don't  have  the  seme  problem?  What 
have  t  been  discussing  for  the  tasl  two 
paragraphs'7 

I  am  the  trustee  of  an  endangered  spe- 
cies—a  higb^hoot  ham  club  in  the  US 
We  are  a  newly-born  organization,  only- 
two  semesters  old.  I  put  notices  m  the 
campus  bulletin,  which  ts  read  every 
school  day,  a  full  semester  before  our 
dub  started  only  to  have  the  massive 
number  of  six  students  show  up  for  our 
first  meeting  (three  of  whom  stayed  on, 
bless  their  hearts)  We  hold  our  meetings 
once  a  week  After  school  for  the  reasons 
you  mentioned  In  your  editorial  lack  of 
school  support  and  money.  I  t\^ve 
donated  much  of  my  time  and  money,  as 
welJ  as  my  backup  rig  to  the  school  sta 
tion.  I  wrote  several  tetters  to  rnajnr 
manufacturers  of  ham  gear  asking  for 
donations  of  new,  old,  used,  or  repairable 
rigs,  only  lo  have  one  manufacturer  reply 
saying  how  sorry  they  were  that  they 
couldn't  help  us.  It  is  no  wonder  that 
amateur  radio  at  the  high-school  level  la 
almost  nonexistent  We  get  no  support 
from  the  school  system  or  the  private  sec* 
tor,  and  to  too  it  all  off  the  kids  just  aren't 
interested' 

With  that.  I  wish  you  better  lucfc  than  i 


had  In  trying  lo  interest  our  teenagers  In  a 
high-tech  pursuit. 

Erwln  6.  Vigilia  KAGWHM 

Trustee,  Amateur  Radio  Club 

Mlra  Mesa  High  School 

San  Diego  CA 


LETS  FIGHT  ABUSE 

This  evening  I  sat  down  to  talk  lo  my 
friends  on  75  meters.  Hoping  for  a  pleas- 
ant time  with  a  bunch  of  nice  people.  I 
was  shocked  by  what  happened  Some 
other  people  felt  that  we  were  conducting 
Our  QSO  on  'their"  frequency—  not  an  un- 
usual situation  Bui  before  we  could  get 
anything  resolved,  we  were  showered  with 
a  torrent  of  abuse,  Our  colleagues  man- 
aged to  cover  a  broad  spectrum  ol  bigoted 
obsessions!  easterners  (actually  we  cover 
about  a  quarter  of  the  country};  Ihe  ARRL 
jaboul  half  Of  us  are  League  members!, 
the  FOG  (we  do  have  licenses);  the  aged 
{we  range  from  21  to  SO);  Jews  and  Catho- 
lics (we  represent  all  major  groups,  includ- 
ing clergy  and  agnostics);  we  also  Include 
a  long  list  of  racial  and  ethnic  groups.  We 
were  accused  of  technical  incompetence 
(actually  a  number  of  us  are  EEs)  and  gen- 
eral stupidity  (several  of  us  have  doctoral 
degrees) .  And  on  it  went. 

M os l  of  us  scattered.  I  stayed  on.  trying 
to  talk  with  these  people.  I  hoped  that  if 
they  met  one  of  us  as  we  are,  they  might 
be  less  likely  to  attack  us  as  stereotypes. 
But  this  was  not  to  be,  for  they  gave  me 
neither  a  reply  nor  even  a  call  sign.  And  not 
long  after,  they  left.  It  was  as  though  wiirv 
out  us  there  to  abuse,  they  had  no  reason 
to  be  present  themselves. 

01  course,  I  was  angry.  I  get  on  the  air  to 
pel  sway  from  ail  this  I  work  as  a  psychia- 
trist In  a  children's  hospital,  and  I  often 
see  abuse,  rejection,  and  hatred    I  sup- 
pose, as  I  must  sometimes  teii  my  pa 
tients.  that  there  is  no  perfect  escape 
Still,  it  hurts.  Uhe  most  feeling  people, 
when  I  hear  this  abuse  I  become  a  mem 
ber  of  all  the  groups  being  demeaned.  I 
wish  these  bigots  could  realize  how  much 
pain  their  vitriol  causes.  Perhaps  then,  if 
they  still  possess  some  scintilla  of  hu- 
manity, they  would  desist. 

Finally,  I  was  and  am  concerned.  This 
type  ol  bigotry,  which  festers  in  certain 
segments  of  our  bands.  Is  a  disgrace  too 
few  of  us  wish  to  acknowledge  I  wonder 
what  would  happen  if  certain  civic  or  polit- 
ical leaders,  say  an  FCC  Commissioner  or 
two,  were  to  overhear  these  antics.  11 
might  be  hard  for  us  to  convince  them  I  hat 
these  operations  represent  only  a  small 
portion  of  us.  I  hat  they  are  at  variance 
with  our  hallowed  traditions  of  fraternity 
and  goodwill. 


The  real  world  has  become  much  less 
acceptant  of  this  garbage,  much  less  will- 
ing to  look  the  other  way.  Likewise,  we 
amateurs,  both  as  individuals  and  as 
members  of  our  organizations,  must  sum- 
mon the  courage  to  recognize  ihrs  prob- 
lem—and to  tight  it. 

William  M   Klykylo.  MD  WA8FOZ 

Cincinnati  OH 


STIRRED  UP  BY  WAYNE 


I  don't  recall  ever  having  written  a  letter 
to  an  editor  (or  senator  or  whomever)  be- 
fore. However,  as  you  say  »n  your  Sep  tern 
ber.  1964.  editorial  you  like  to  move  peo- 
ple off  dead  center  Well.  I  really  don'i 
know  if  I  was  on  dead  center,  but  you  have 
caused  me  to  do  some  thinking,  which  is 
what  you  like  people  to  do,  Wayne 

Anyway,  the  editorial  speaks  to  the 
youth  of  today  and,  again,  why  you  think 
there  should  be  a  no-code  license,  I  saw  a 
letter  m  the  July  057  hitting  you  again  on 
this  subject.  Up  until  your  September  edi- 
torial i  have  held  the  opinion  that  the  code 
should  be  kept,  even  though  I  am  one  of 
the  ones  that  has  trouble  reading  the 
code  I  have  kept  my  speed  to  my  license 
level  (Advanced!,  and  although  my  Oram 
does  not  seem  to  convert  the  code  very 
well  to  the  pencil.  I  am  determined  to  get 
thai  E*tra!  But  you  see,  Wayne.  I  now 
have  a  ten -year-old  son  and  I  have  not 
been  able  lo  Interest  him  In  radio  to  any 
great  extent.  I  have  not  pushed  because  I 
do  nol  want  to  force  an  issue  and  totally 
lose.  He's  mildly  interested,  but  at  his  age 
I  was  an  avid  BCUSWL  begging  every 
Christmas  for  a  'better  radio/'  I  finally  got 
a  used  5-20R  after  many  requests. 

You  went  on  talking  about  why  you  think 
the  youth  of  today  are  not  interested  m 
radio,  and  I  think  you  are  right*  But.  sad  to 
say,  I  don  t  have  any  suggestion  either  on 
how  lo  turn  even  my  own  son  around.  My 
wife  and  I  will  da  the  best  we  can  We  have 
none  of  the  external  problems  you  men- 
tion; it  s  just  the  way  the  youth  of  today 
seem  to  be. 

As  for  the  code  and  the  Japanese.  I  now 
mink  maybe  we  do  have  need  for  another 
class  of  license  for  the  youth  We  also 
need  to  have  a  bit  faster  processing  of  the 
new  licenses,  as  well  Sack  in  1954  I 
almost  gave  up  wailing  for  my  first  ticket, 
and  with  all  the  computers,  one  would 
think  the  process  would  have  been  speeded 
up  in  the  past  30  years.  I  don't  think  there 
should  be  any  reason  to  take  more  than  a 
week  to  get  the  first  license  from  the  FCC 
or  whomever.  I  also  think  that  we  should 
have  a  spot  in  the  HF  range  for  them  to  get 
their  feel  wet— maybe  10  or  15  kHz  on  80 
meters. 

Wayne,  I  haven't  always  agreed  with 
your  editorials  or  the  way  you  keep  dig- 
ging up  old  bones  aboul  CQ  bul  I  must  ad- 
mit you  moved  me  off  dead  center  I  haven't 
subscribed  to  73  since  the  mid  70s  when 
prices  got  out  of  hand  However,  enclosed 
is  $19.95  tor  my  next  13  issues. 


Do  me  a  favor,  keep  (he  ARRL  on  Iheir 
toes  but  bury  the  hatchet  with  CC 
the  first  one  l  got  as  a  new  ham.  reading 
Wayne  Green,  and  I  still  gel  it.  It's  a  good 
rag  and  I  enjoy  it  every  month.  I  also  get 
Pop  Comm  and  I  enjoy  every  page  of  l hat, 
also,  I  don't  see  them  still  at  your  throat  (in 
the  mag).  But  do  keep  us  thinking.  I  feel 
Wayne  Green  Is  Important  to  Ihe  amateur 
community.  73. 

Mark  J.  Menucy  W3GMG  exW4FJE 

Baltimore  MD 


DOESNTMIND  MONEY 

I  like  your  editorials!  Not  short,  bul  cer- 
tainly pointed. 

Perhaps  other  publications  of  interest 
to  amateurs  ought  to  have  a  rambling 
editor,  your  column  certainty  allows  for 
some  steam-vent  ins 

Anyhow,  one  potnt  which  you  have 
made  several  limes  over  the  years  is>  I 
believe,  more  valid  than  ever— thai  is.  the 
dearth  of  people  connected  with  and  par- 
ticipating in  the  exciting  hobby  of  ama- 
teur radio  who  miss  opportunities  to  turn 
their  hobby  into,  you  guessed  it.  MONEY! 

More  and  more,  amateurs  in  this  coun- 
try are  turning  Into  operators  who  know 
very  tittle  of  the  equipment  they  use— nor 
are  they  interested  In  teaming  the  barest 
fundamentals  of  "all  this  fancy  stuff." 

Tain" I  fancy  at  alM  Same  basic  ol'  cir- 
cuits which  have  been  around  forever  sim- 
ply packaged  in  new  packages.  Smaller 
doodads  doing  exactly  the  same  Job  as 
ever! 

l  have  been  a  ham  since  my  freshman 
year  in  high  school  (1953)  and  only  recently 
has  Lhis  "Ignorance  principle"  turned  it- 
self Into  money. 

ft  dawned  on  me  that  11)  there  is  still  a 
lot  of  lube  equipment  si II I  m  use,  0  even 
more  "new  stuff"  is  coming  on  line,  and  (3) 
fewer  and  fewer  hams  repair  anything. 

With  those  astounding  ideas  in  mind,  a 
fairly  broad  technical  education  to  back 
me  up.  and  a  few  bucks  invested  here  and 
there,  I  cranked  up  my  money  machine' 

Gratifying  that  even  operating  part- 
time;  there  is  a  steady  stream  of  broken 
things  through  the  door,  bul  it  is  wry 
disturbing  that  there  It  uttie  interest 
shown  by  hams  in  learning  the  technical 
aspects  of  their  rigs1 

I  certainly  don't  mind  putting  their 
money  m  my  jeans,  but  whatever  happened 
to  the  roM-it  and  fix  it  philosophy? 

ft  is  easier  than  ever  to  build  quality 
equipment;  sure  the  corner  electronics- 
ham  parts  place  has  largely  vanished,  but 
dear  me.  there  is  a  veritable  ocean  of  parts 
available  by  mall  or  from  surplus! 

Our  society  (even  ham  radio)  Is  smack 
dab  in  the  middle  of  a  technical  revolu- 
tion, and  no  one  seems  to  be  heading  for 
the  action! 

I  may  never  become  filthy  rich,  but  I'm 
sure  having  a  hell  of  a  lot  of  fun!  {Also 
forces  me  to  say  state-oM he-art f) 


KallWBUH 

Sun  Frnndsoo  CA 
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INTERNATIONAL 


Each  month,  73  brings  you 
ham-radio  news  from  around  the 
world,  tn  this  collection  of  re- 
ports from  our  foreign  cor  re- 
spondents,  we  present  the  lat- 
est news  in  DXr  contests,  and 
events,  as  weii  as  keep  you 
abreast  of  the  technical 
achievements  of  hams  in  other 
countries, 

If  you  would  like  to  contribute 
to  your  country's  column,  write 
to  your  country's  correspondent 
or  to  73:  Amateur  Radio's 
Technical  Journal,  Pine  Street, 
Peterborough  NH  03458,  USA, 
Attn:  Perry  Donham  KK2Y. 


AUSTRALIA 

J,  E  Joyce  VK3YJ 
44  Wren  Street 

At  fort  a  3018 
Victoria 

Australia 

HIGHLIGHTS  FROM  THE  YEAR 

Following  are  some  of  the  highlights 
from  over  the  last  year  or  so  with  amateur 
radio  In  Australia,  as  stated  by  Mr,  Bruce 
R,  Bathols  VK3UV,  the  19&3  WIA  Federai 
President,  In  his  report  on  the  19B4  Feder- 
al Convention: 

•  The  new  Radio  Communications  Act 
was  passed  in  both  houses  of  Parliament 
(as  of  the  date  of  this  report,  we  are  still 
awaiting  the  Act  to  be  Proclaimed). 

•  An  extra  28%  tariff  duty  was  levied  on 
aft  amateur  HF  transmitting  equipment, 

•  Then,  the  WIA  successfully  negotiated 
a  new  tariff  bylaw  to  enable  the  import  of 
HF,  VHF,  and  UHF  gear  at  a  levy  rate  of 
only  2%. 

•  With  respect  to  the  new  tariff  bylaw 
provisions,  the  WIA  has  been  appointed 
the  overseeing  body  in  determining  the  va- 
lidity of  transmitting  equipment  as  com- 
ing within  the  scope  of  the  new  bylaw. 

•  The  Federal  President,  Mr.  B.  R. 
Bathols  VK3UV,  and  Dr.  D.  Warlaw 
VK3ADVU  attended  the  NZART  Conven- 
tion in  Dunedin.  New  Zealand,  in  June, 
1983.  Our  representatives  returned  with  a 
wealth  of  information  and  saw  the  contin- 
uing need  for  constant  liaison  to  be  main- 
tained between  the  two  amateur  groups. 

•  Phone-patch  facilities  were  agreed  to 
by  Telecom.  On  the  surface  all  appeared 
OK  as  far  as  amateur  radio  was  concerned, 
but  in  depth  there  are  several  anomalies 
to  be  overcome.  At  least  the  matter  has  re- 
ceived some  attention,  and  the  WIA  is 
continuing  negotiations  with  the  relevant 
authorities, 

•  Amateur  Radio  magazine  continues  to 
maintaFn  its  previous  high  standard:  much 
support  has  been,  received  from  members. 
AR  celebrated  its  50th  anniversary  during 
the  month  of  October,  1983,  with  a  special 
edition. 

■  The  WIA  is  fortunate  to  have  had  a  rep- 
resentative  at   several   meetings   of  the 


Standards  Association  of  Australia  (SAA) 
during  the  year,  when  matters  of  concern 
to  the  Amateur  Service  were  under  dis- 
cussion 

•  As  well  as  the  above,  the  Institute  has 
(a)  successfully  negotiated  for  the  return 
of  50,000  to  50.150  MHz  to  the  Amateur 
Service,  as  a  first  step  towards  the  return 
of  the  full  50.0EHMc-52.00Q.MHz  segment; 
{b)  provided  Input  to  the  DOC  for  the  in- 
terim Handbook  for  Operators  of  Stations 
in  the  Amateur  Service.  The  WIA  is  moni- 
toring progress  of  the  Radio  Communica- 
tions Act,  ensuring  involvement  in  discus- 
sions about  drafting  regulations  pertain- 
ing to  the  Amateur  Service:  (c)  obtained 
acknowledgement  from  the  DOC  (who 
have  written  to  a  number  of  other  coun- 
tries requesting  the  formalization  of  fur- 
ther third-party  traffic  arrangements);  (d) 
secured  further  privileges  for  K  calls  or\ 
VHF  and  above  bands,  and  (e)  received  ac- 
ceptance from  the  DOC  for  an  increase  in 
the  frequency  of  examinations  for  AOCP, 
AOLCP,  and  AONCP.  It  has  been  a  very 
busy  and  successful  lime! 

Membership  and  Services 

•  Despite  a  consistent  number  of  ama- 
teurs entering  the  Service^  membership 
numbers  have  actually  shown  a  slight  per- 
centage decline.  The  reason  for  this  is  not 

really  known,  but  we  can  assume  that  the 
1982/3  economic  policy  has  been  a  large 
contributing  factor. 


•  Traditionally,  we  seem  to  lose  about  10 
percent  of  our  members  at  the  start  of  the 
new  financial  year.  However,  as  has  been 
the  case  over  previous  years,  the  member- 
ship numbers  always  seem  to  increase 
around  the  middle  part  of  the  year.  A  large 
portion  of  those  members  are,  in  fact  re- 
newals from  the  past  year. 

•  At  the  time  of  writing  this  report,  how- 
ever, the  renewals  are  about  15  percent 
down  from  the  trends  for  previous  years. 
This  is  a  serious  situation,  and  it  requires 
constant  monitoring  by  the  Divisions  and 
Executive  Office. 

•  We  must  come  to  grips  with  communi- 
cation to  our  members,  particularly  the 
outlying  ones. 

TOO  MANY  REQUESTS 

I,  like  other  correspondents  to  "73  Inter- 
national," am  receiving  many  letters  due 
to  the  great  interest  in  thcs  section  of  73,  I 
have  received  up  to  10  letters  per  week 
with  requests  for  information  and,  with 
the  upsurge  in  interest  in  Australia  by 
Americans,  most  requests  are  for  Austra- 
iiana4ype  information,  both  past  and 
present. 

In  the  words  of  that  immortal  songd  "I 
am  only  a  common  old  working  man— and 
when  I  get  a  couple  of  drinks  on  a  Satur- 
day..." Unfortunately,  "working  man" 
means  6  days  per  week  and  does  not  leave 
much  time  for  chasing  up  information  or 
requests,  let  afone  those  drinks  on  a 
Saturday  night,  and  a  lot  of  my  drinking 
money  goes  on  postage  because  up  until 
now  only  one  out  of  ten  writers  bothered 
to  send  an  SASE,  [Ed.  note  to  correspon- 
dents: Try  to  remember  at  ways  to  enclose 
tRCs  for  return  postage  with  request  fet- 
ters sent  abroad} 

Trying  to  alJeviare  this  problem  and  sat- 


isfy what  is  apparently  a  great  demand  for 
this  type  of  information  on  Australia,  I  will, 
in  the  future,  if  an  area  I  am  writing  about 
is  of  particular  historical  or  present-day 
interest  try  to  satisfy  the  needs  of  those 
amateurs  who  don't  have  big  beams  or  I  in- 
ears  and  cannot  glean  this  information  for 
themselves  via  the  medium  of  amateur 
radio.  Also,  I  will  put  a  greater  emphasis 
on  background  information  than  on  some 
of  the  more  mundane  amateur-radio  infor- 
mation in  that  area. 


Amyr  Khan  Ktink  PY2KAQ  at  the  launching  of  the  Par  at  y. 


BRAZIL 

Carlos  Vianna  Carneiro  PY1CC 
Rua  Afonso  Pena  49,  Apt.  701 
20270  RfO  de  Jane  fro.  RJ 
Brazil 

LONE  BRAZILIAN  HAM 
CROSSES  THE  ATLANTIC 

Having  left  Luderitz  City,  Namibia,  on 
the  southwest  coast  of  Africa  on  June  10, 
19&4,  the  28-year-oJd  Brazilian  ham  Amyr 
Khan  Klink  PV2KAQ  is  trying  to  cross  the 
Atlantic  Ocean  aione  in  his  6-meter 
row  boat! 

Not  just  any  mad  adventure,  it  is  a  fong- 
pianned  scientific  expedition  sponsored 
by  the  Brazilian  lAT-Companhia  de  Com- 
ercio  Exterior  (Exterior  Trading  Company), 
and  was  studied  to  its  smallest  details. 
Under  the  supervision  of  French  radio- 
navigation  specialist  Maurice  Uguen,  who 
was  the  same  to  Willy  Roos1  "North 
Western  Passage"  to  the  Arctics,  to 
Janusz  Kurbiel  and  his  polar  expedition, 
and  to  the  WIHiwawon  its  next  round-t he- 
pole  trip  to  Antarctica,  this  fantastic 
journey  is  raising  tremendous  worldwide 
interest. 

An  economist  and  President-Director  to 
Paraty  Investments,  S.A.,  Amyr  is  an  ama- 
teur skipper  and  navigator  For  high  sea 
races,  a  rower  for  the  Esperia  Club  in  Sao 
Paulo,  did  Hobie  Cat  16  crossings  from 
Paraty  to  Santos  City  in  1979  and  from 
Salvador  City  to  Santos  in  1980,  has  sailed 
from  Salvador  to  Fernando  de  Noronha 
Islands  and  to  French  Guiana  in  1982  for 
Atlantic  Ocean  currents  studies,  and  has 
canoed  from  Paraty  to  Nha  Grande  Island 
and  from  Santos  to  Paraty, 

This  first -time-chosen  route.  7000  kilo- 
meters long  and  requiring  an  estimated 
three  months  to  Cover,  allowed  for  the 
Benguela,  South  Equatorial,  and  Brazil 
Currents  between  South  Africa  and  the 
Brazilian  coast— and  also  the  southeast- 
ern winds,  all  aiming  at  Salvador  City  in 
Brazil. 

The  specially-constructed  sixmeter 
row  boat  has  food  and  water  supplies  for  a 
five-month  journey,  Built  of  laminated 
cedar  wood  by  late  Alpha,  Ltd.,  Shipyards 
in  Rio  de  Janeiro,  all  plans  and  calcuia- 
tions  were  made  by  JCF  Engineering,  Ltd. 
It  was  taken  to  Ludertiz  with  everything  on 
board  except  drinking  water. 

Absolutely  unsmkabie  due  .to  sealed 
compartments  full  of  special  plastic 
foam,  highly  resistant  to  shocks,  with  sun- 
power  panels  for  battery  charging,  and  a 
complete  amateur-radio  station  aboard 
for  communications,  the  rowboat,  the 
Paraty,  has  two  sealed  cockpits  and  will 
always  be  upright.  Even  if  strong  waves  or 
wind  turns  it  over,  liquid  ballast  placed 
under  the  wateriine  will  right  it. 

Painted  "rescue-yellow"  above  the 
wateriine  with  metal  radar-reflecting 
belts,  it  is  painted  under  water  with  ants- 
fouling  green  and  marine  blue  to  avoid  ce- 
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taceous  attention  Batteries  power  the  HF 
and  VHF  communications  equipment, 
lights,  navigation,  anil  radar-deled  mq 
rigs 

A  dehydrated  tood  program  was  sup- 
plied by  Nulumetai.  S  A  ,  under  the  super- 
vision of  technician  Flora  Lys  Spolldoro, 
with  3600  calories  per  day  being  settled 
on  as  ideal;  vitamins  and  mineral  salts 
were  included  Weekly  consumption 
packages  iseven  daily  use  packages  in 
each)  were  numbered  and  subdivided  for 
correct  meat  limes  so  as  to  discipline 
meal  consumption  Thirty  days  of  extra 
tood  was  provided  for  safety 

Physicians  and  a  rowing  technician 
look  care  of  Amyr  s  physical  preparation 
check-ups  and  evaluations  at  the  Pacior 
mck  Hospital,  Constant  radio  contacts 
with  Dr.  Edison  ManlovanJ  Barbosa,  who 
was  responsible  for  the  pharmacy  aboard, 
would  provide  all  the  support  needed 
through  PY2ARS  Alvaro'S  amateur-radio 
Station  in  Sao  Paulo. 

Alvaros antenna  factory  iARS  Electron- 
lea  Industrial,  S  A  j  prepared  the  col  laps- 
■ble  HF  antenna  for  15  and  20  meters  with 
Quick-change  traps:  HF  equipment  is  a 
Kenwood  T5*1 30:  VHF  equipment  is  a  Bra- 
zjlian  Control.  S.A.,  HTtype  transceiver,  S 
channels,  and  0  l  Of  2-2  Watts  output,  in- 
ternal rechargeable  battery;  two  extra  bat 
te/y  chargers  were  supplied,  too,  Three 
VHF  antennas,  one  fixed  at  the  cockpit,  a 
second  telescoping  antenna,  and  a  HeJt- 
flex  antenna  provide  this  mode. 

Together  with  the  275-llter-capadty 
tanks  for  drinking  water,  a  rain-holding  de- 
vice at  the  cockpit,  and  two  inflatable  sun 
distillers,  there  was  an  experimental 
chemical  salt-eliminator  using  an  Ion -ex- 
change system  (from  the  US  Air  Force) 

As  of  now  Amyr  has  already  traveled 
more  than  hall  the  way.  He  keeps  in  touch 
with  Nve  Brazilian  and  French  stations  for 
weather   predictions.   Information,   and 

family  news. 

Any  problem  can  be  attended  to  through 
a  parallel  system  of  all  equipment  aboard. 
Each  piece  of  equipment  is  numbered  on 
a  control  map,  so  spare  parts,  repair  ma- 
terials, chemical  compounds,  medicines, 
or  anything  else  for  any  emergency  can 
easily  be  toe  a  ted.  Instructions  can  be  ra- 
dioed to  Amyr.  with  CW  used  as  an  extra 
backup. 

Hand  and  buttock  blisters  were  the  first 
problems  faced  by  Amyr  after  days  of  row- 
ing, but  Dr  Edison's  attendance  quickly 
stopped  them 

Storms  with  seven-  or  eight-meter  njgn 
waves,  sharks,  and  whales  are  "part  of  the 
show/  Amyr  says  when  OSOmg 

During  good  weather,  his  daily  routine 
includes  some  fi  or  10  hours  of  rowing, 
some  rest  each  two  hours,  a  close-to* 
houi  steeping  period  inside  the  cockpit, 
and  the  other  hours  on  jobs  like  naviga- 
tion, maintenance,  radio  skeds,  kitchen 
affairs,  and  so  on  During  bad  weather, 
when  no  rowing  is  possible,  boat  control- 
ling from  inside  the  sealed  cockpit  is  the 
job.  and  a  one-week  provisions  package  Is 
provided  in  I  his  place  in  case  the  second 
cockpit  is  too  hard  lo  reach 

Dally  jabs  ate  all  preplanned  and  must 
be  carefully  executed  Some  Jobs  may  be- 
come quite  ex  c  ►ling,  tike  removing  coat 
ings  and  small  sea  am  ma  is  from  the  bot- 
tom of  the  boat—which  slow  the  boat 
speed  and.  what's  worse,  attract  fishes 
and  then  sharks  to  eai  them  Swimming  in 
the  middle  ot  the  Atlantic  Ocean  is  not  a 
very  pleasant  idea,  and  sharks  scratching 
me  boat  make  for  a  rather  uncomfortable 
sensation,  Amyr  says. 

Considering  the  probable  109-day  cat- 
ciliated  duration  ot  the  Journey,  and  hav 


Amyr  ami  friends  oert/ng  me  fee/  of  Paraly's  meuei/vera&i/flY  m  We  background  is  Sao 
Paulo  City. 


*> 


The  Christmas-tree  beam  antennas  of  Atvaro  PY2ARS  make  QSQs  wttn  Amp  an  easy  ancf 
comfort  able  fob. 


tng  left  Luderiu  June  10,  Amyr  will  have 
reached  Salvador  City  in  early  October, 
and  although  the  Para ty  has  already  turned 
over  some  four  or  five  times,  everything  is 
perfectly  under  control  and  going  accord- 
ing lo  Maurice  Uguens  predictions.  The 
seated-bcat  project  approved  by  Maurice 
is  the  main  cause  for  this  successful  e* 
pedition,  and  according  to  his  analysis, 
Gerard  D'A&oville'fl  crossing  from  Cape 
Cod  to  Brest  in  1980  and  also  Tom  Mc- 
Lean's crossing,  Newfound! arxHr eland  in 
1969.  were  also  successful  due  to  this  fun- 
damental point. 
The  Paraty's  arrival  in  Salvador  wit)  be 


just  a  question  of  lime,  and  contacts 
through  Brazilian  Merchant  Marine 
School's  amateur  station,  PY1EMM  in 
RiO.  prow  the  efficiency  of  the  organizer's 
team,  so  we  re  an  nous  ty  waiting  tor  Octo- 
ber's news,  to  celebrate  this  marvetous 
conquest  ot  (he  Atlantic  Ocean  by  our 
Amyr  Khan  Khnk  PY2KAG! 

Coordination   of   promotion  data 
under  the  supervision  of  Edit  eve  Comuni- 
cacoes  Ltd-,  in  Sao  Paulo, 

August  30,  1984.  note:  Just  got  news 
Amyr  Is  1800  kilometers  from  the  Brazilian 
coast  at  Batita,  and  maybe  he'll  finish 
close  to  20/30  September 


CZECHOSLOVAKIA 

RudoU  Karaba  {OK3KFO  ARC) 
KomensketiQ  1477 
955  01  TopofCany 
Czechoslovakia 

CHC,  PC  Box  68,  113  27  Praha  1,  Czecho 
Slovakia,  is  giving  these  awards  to  non- 
European  countries: 

•  ZMT  i count ries  ot  the  peace  camp}  This 
is  given  for  contacts  with  si  at  ions  in  39  re- 
gions according  to  the  following  list.  Irre- 
spective of  the  bands  or  modes.  The  appli- 
cation shoufd  be  sent  to  CRC  with  five 
(BGa, 

OK1  UB  UP  YU 

OK2  UC  UQ         YU 

OK3  UO  UR  YU 

HA  UF  Y 

LZ  UG  Y 

UA1  UH  Y 

UA2  Ul  SP 

UA3  UJ  SP 

UA4  UL  SP 

UA6  UM  YO 

UA0  UNI  YO 

UAfl  UO  YO 

Districts  in  Y.  SP,  YO,  and  YU  are  differ 
entiated  by  the  last  letter  in  the  callsign 
Three  different  numbers  in  the  callsign 
are  required. 

All  contacts  since  April  26,  1948,  are 
valid. 

•  ZMT  24  The  same  conditions  as  the 
diploma  ZMT,  but  the  contacts  must  be 
within  a  24-hour  period. 

1  have  received  several  letters  from  the 
readers  ot  73  wishing  to  know  about  the 
structure  and  division  of  amateur  radio's 
activity  In  Czechoslovakia. 

The  license  can  be  obtained  by  every 
citizen  of  Czechoslovakia  free  of  charge  If 
he  or  she  proves  to  have  very  good  knowl- 
edge in  operating  as  well  as  In  technical 
activity.  Or  it  can  be  also  obtained  by  a  for- 
eign national  asking  for  a  license  who  is  a 
license-holder  In  his  own  country.  Follow 
ing  prefixes:  OK,  OL  are  used  for  radio 
hams. 

OL  Is  a  private  class  for  youths  aged  16 
to  19,  They  are  permitted  lo  broadcast  on 
the  160-meter  band  on  CW.  with  input  15 
Watts,  and  on  all  UHF/VHF  bands,  CVW 
SSB  also  with  Input  15  Walls  Division  of 
prefixes:  OL1  to  7  Bohemia  (Moravia);  OLS 
to  Q  Slovakia. 

OKs  are  divided  into  4  classes:  Class  D 
can  work  only  on  the  UHFiVHF  bands  on 
mode  55B/CW  with  input  40  Watts.  It  Is 
not  necessary  for  them  lo  know  telegra- 
phy, This  class  is  especially  for  equip- 
ment design  engineers. 

Class  C  enables  one  to  work  on  the 
UHF/VHF  bands  on  mode  CVYfSSB  and 
also  on  shortwave  bands  in  the  range  ot 
1750-1950  kHz  (CW).  £520-3600  kHz  <CW). 
and  28,100-28.200  kHz  {CW}.  Knowledge 
of  telegraphy  is  necessary. 

Class  B  can  work  on  all  bands,  on  short- 
wave bands  as  well  as  on  VHFflJHF,  oper- 
ating all  modes  with  input  ISO  Watts 

Class  A  { Extra  classj  can  work  on  all 
bands  with  input  500  Watts  by  all  modes. 

Division  of  prefixes:  OK  1— Bohemia 
(Czechoslovak sat,  OK2— Moravia,  OK3 — 
Slovakia,  OK4— stations  working  on  ships 
(sea/rivers),  OK5  lo  7— special  stations, 
OKfl — foreign  nationals.  OK9 — special  sta- 
tions, OK*— repeaters;  OKI  to  3  are  pre- 
fixes ot  general  use. 

Radio  dubs  can  be  operated  by  all  hold- 
ers of  private  cali  signs  as  we  1 1  as  by  oper- 
ators without  any  private  calfSigns  m  the 
same  classes  as  they  were  appointed 
(ctass  A,  B,  C,  D).  These  can  work  only  in 
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radio  clubs.  Class  C  can  be  operated  by 
operators  who  are  older  than  10  years. 
They  are  radio  amateur  transmitters  Be- 
sides that  there  are  hundreds  of  technical 
clubs  and  groups  of  various  technical  In- 
terests, All  the  grants  concerning  acces- 
sories and  TCVR  are  free  of  charge  for 
radio  clubs 


^11^ 


GREAT  BRITAIN 

Jeff  Maynatd  G4EJA 
W  Chwchttefds 
Widnes  WA8  9BP 
Cheshire 
England 

After  an  absence  Of  some  eighteen 
months,  t  have  just  visited  the  United 
States  again.  This  time  I  notched  up  my 
first  visit  to  New  York — and  found  most  of 
the  stories  of  I  he  heat  and  humidity  to  be 
true  (thank  goodness  for  air  conditioning). 
Unfortunate^  from  the  tourist's  view- 
point, I  spent  only  twelve  hours  on  the 
ground  (hanks  to  the  Concorde, 

I  left  London's  Heathrow  Airport  at  1030 
and  arrived  at  JFK  at  0930  for  a  full  day's 
work.  Thai  same  evening  I  departed  JFK 
on  British  Airways1  overnight  747  back  to 
London.  Not  a  great  deal  to  do  with  ama- 
teur radio  you  might  think— but  I  did  man- 
age  to  listen  to  a  2-meter  scanner  for 
about  T5  minutes  and  heard  something  of 
the  frenetic  activity  in  that  part  of  the 

world. 

I  had  thought  of  trying  to  call  in  on  a 
ham  store  before  heading  for  JFK.  but  I 
realized  thai  prices  would  no  longer  be 
competitive,  When  I  bought  my  squeeze 
keyer  and  Bearcat  scanner,  the  pound 
was  worth  S2.40— it  is  now  worth  barely 
half  of  that  amount  (around  51.30).  It  is 
probably  cheaper  to  buy  ham  gear  in  the 
UK  now  for  US  tourists  rather  than  vice 
versa. 

I  suppose  most  readers  heard  the  Los 
Angeles  Olympic  Station,  NG840,  some- 
time during  the  Games,  I  thought  i  would 
like  a  OSL  from  that  particular  station  and 
noted  the  proposed  operational  periods  of 
1600  through  0400  GMT  on  all  bands,  That, 
Of  course,  was  a  convenient  time  for  Euro- 
pean contacts,  covering,  as  it  does,  the 
evening  hours.  However,  despite  several 
sessions  listening  just  Inside  the  US 
phone-band  edges,  I  was  unable  to  make 
any  contact.  Conditions  do  not  seem  to 
have  been  too  good  on  the  few  occasions 
recently  when  I  have  ventured  into  the 
shack.  I  think  I  have  mentioned  previously 
that  summer  evenings  and  weekends  lend 
to  be  reserved  for  playing  golf.  Most  of  my 
amateur-radio  activity  takes  place  in  the 
winter  (not  because  It's  too  cold  for  golf, 
but  because  it  Is  too  dark!). 

Incidentally,  you  may  like  to  know  that  a 
special  UK  Olympics  station  was  planned 
lo  operate  from  the  John  F.  Kennedy 
Memorial  at  Runneymede,  near  London.  I 
did  not  listen  for  this  station  and  do  not 
know  if  It  operated.  But  any  readers  with 
GKQJFK  in  the  log  not  only  worked  It  but 
have  collected  a  good  one  for  WPX!  QSLs 
are  via  G3VIE  (do  you  remember  the  first 
special  station  from  Runneymede— 
WG3JFK?— I  never  did  get  my  OSL  con- 
firmed!). 

A  glance  at  the  recent  issue  of  Radio 
Communication,  the  Radio  Society  of 
Great  Britain's  monthly  Journal,  shows  a 
continuing  Interest  in  the  establishment 
of  special -event  stations  Some  15  to  20 
such  stations  are  established  every 
month  for  a  few  days,  each  usually  coinci- 


dent with  a   particular  public   event   or 
show. 

Typical  of  these  events  are  the  Yeovil 
Festival  of  Transport  (with  the  station 
GB2YFTK  the  Oldham  Summer  Show 
{GB20SSK  the  Pont  ad  re  we  Folk  Festival 
{GB4PFF},  and  the  Peny-Fal  Hospital 
Fete  (GB2PYF).  You  will  note  that  all  of 
these  special-event  stations  use  GB  pre- 
fixes— an  Ideal  contribution  to  the  WPX 
hunter.  GB8  prefixes  are  also  available  for 
Spec!  a  I -event  stations,  but  operation  is 
then  limited  to  144  MHz  and  above  (mak- 
ing them  an  even  greater  catch  tor  the  US 
OSCAR  operator). 

The  relatively  long  lead  times  involved 
in  the  preparation  of  these  articles  and 
subsequent  publication  jn  73  preclude  me 
from  providing  you  with  dates  for  special- 
event  stations.  However,  l  can  give  two 
dates  for  any  reader  planning  trips  Lo  the 
UK.  The  RSGB  Annual  General  Meeting 
will  take  place  on  the  8th  of  December  at 
the  IEE.  Savoy  Place.  London.  The  RSGB 
National  Convention  (and  exhibit  ton)  is 
planned  for  April  13-14,  1985,  at  the  Na- 
tional Exhibition  Center.  Birmingham, 
Further  details  on  either  event  can  be  ob- 
tained from  the  RSGB  at  Alma  House, 
Cranbourne  Road,  Potters  Bar,  Herts.  EN6 
3JW,  England, 

The  1964  RSGB  National  Convention 
was  again  accompanied  by  the  RSGB  Na 
Uonai  HF  Convent  ton,  which  consisted  of 
a  series  of  lecturesfdiscussions  on  a  vari- 
ety of  topics  throughout  the  day,  I  am 
much  encouraged  by  reports  that  the 
most  popular  session  (during  which  there 
was  standing  room  only)  was  the  Home 
Constructors  Forum.  This  included  lec- 
tures on  PC -board  product  ion,  test  equip- 
mem%  and  construction  techniques  and 
was  followed  by  a  panel  question  and-an 
swer  session.  Let's  hope  for  a  return  to 
home-brew  gear  rather  than  black-box 
purchasing  as  the  norm. 

Other  topics  coveted  during  the  con- 
vention Included  expeditions  (including 
slides  of  trips  to  OJ».  VP8.  Z82,  9L.  and 
OY),  amplifiers,  and  general  HF  matters. 
The  latter  session  was  chaired  by  the 
RSGBs  HF  Manager,  G3FKM,  and  includ- 
ed other  well-known  HF  exponents  on  the 
panel  A  good  deal  of  the  limited  time 
available  was  spent  discussing  Ihe  merits 
or  otherwise  of  the  Society's  decision  not 
to  allow  trophy  winners  to  take  home  their 
Silverware  (or  the  coming  twelve  months! 


ISRAEL 

Ron  Gang  4Z4MK 

Kibbutz  Urim 

Negev  Mobile  Post  Office  85530 

tsraet 

THIRD-PARTY  TRAFFIC  IN  ISRAEL 

For  radio  amateurs  in  North  America, 
traffic  handling  is  an  essential  pert  of  the 
hobby.  Indeed,  in  the  US  our  hobby  is 
known  as  the  Amateur  Radio  Service  for 
this  reason.  Jn  other  countries,  where  am- 
ateur radio  is  licensed  by  the  same  au- 
thorities who  are  responsible  for  the  post- 
al and  telephone  services,  third-party  trat 
ffc  is  unheard-of  or  severely  resiricted. 

In  Israel,  we  are  somewhat  more  fortu- 
nate than  many  of  our  counterparts  In  the 
world,  A  number  of  years  ago.  Mark 
ZL1BMU  stayed  at  our  kibbuta  for  a  few 
months  and  was  delighted  Lo  run  many 
phone  patches  to  the  Slates  for  members 
of  our  community.  This  task,  often  routine 
and  rather  a  chore  at  times  for  us  here, 


was  a  pleasure  tor  him,  as  phone  patching 
was  forbidden  in  his  home  country. 

Israelis  have  many  relatives  living 
abroad,  and  often  for  them  amateur  radio 
means  a  link  with  Ihem.  Thus,  for  many 
people  here.  Ihe  message-handling  capa- 
bilities of  ham  radio  serves  as  the  rarson 
d'etre  of  our  hobby.  More  than  one  dis- 
gruntled neighbor  coming  to  complain 
about  the  fines  on  his  television  screen, 
after  having  received  a  communication 
from  his  cousin  overseas,  has  returned 
home  with  a  smile  on  his  face— having 
completely  forgotten  the  TVL 

To  dale,  Israel  has  third-party-traffic 
agreements  with  the  f  of  towing  countries: 
United  States.  Canada.  Great  Britain,  Aus- 
tria, Costa  Rica,  Panama.  Switzerland, 
and  Luxembourg,  I  hope  there  wilt  be 
more  official  agreements  and  more  non- 
hams  will  come  to  better  appreciate  what 
we  have  to  offer- 
Phone  patching,  legally  speaking,  is  ac 
tuatly  a  bit  more  complicated  According 
to  the  licensing  regulations  of  Ihe  Minis- 
try of  Communications,  only  the  holders 
Of  class-A  tickets  are  allowed  to  let  unli- 
censed persons  operate  their  stations 
under  their  direct  supervision.  Thusp  the 
Ministry  says  that  only  this  highest-class 
licensee  can  let  a  non-ham  apeak  over  his 
station,  and  only  class-A  amateurs  may 
install  a  phone  patch.  To  further  compli- 
cate matters,  he  may  not  install  any  old 
patch,  bui  must  have  the  device  approved 
by  the  Ministry  and  pay  an  additional 
licensing  fee,  which  Is  considerably  more 
than  the  cost  of  his  station  license. 

Nevertheless,  there  are  4X/4Z  stations 
with  phone  patches,  although  relatively 
speaking  they  are  few  Roughly,  only  15% 
of  Israeli  hams  hold  the  coveted  grade- A 
license  {that  allows  also  the  use  of  high 
power),  and  then  only  a  fraction  of  these 
have  a  patch  authorization. 

In  fact,  It  isn't  much  of  a  problem  to  find 
stations  Jn  North  and  South  America  who 
are  willing  to  patch  us  through  to  tele- 
phone lines  on  their  side.  For  many  hams 
this  has  become  routine  and  mere  are 
various  nets  and  skeds  that  taite  care  of 
the  traffic  handling. 

The  problem  begins  when  stations 
abroad  look  for  Israeli  hams  who  can  run  a 
patch  for  them.  As  mentioned  above, 
there  are  relatively  few  hams  here  pos- 
sessing patches,  and  since  they  are 
scarce  and  the  demand  greatly  exceeds 
the  supply,  they  do  not— how  shall  I  say 
it — advertise  themselves.  A  number  of 
years  ago.  the  Ministry  of  Communica- 
tions was  petitioned  to  allow  grade-8  li- 
censees LO  connect  phone  patches,  but  to 
our  dismay  the  Ministry  refused  to  give  in, 

One  other  difficulty,  it  may  be  added,  is 
the  peculiarity  of  the  Israeli  telephone 
system,  which  is  one  of  the  most  expen- 
sive in  the  world  to  subscribe  to.  There  is 
no  possibility  of  originating  collect  calls, 
so  the  amateur  must  dial  at  his  own  ex- 
pense. He  does  partially  gel  around  this 
by  explaining  to  the  party  on  Ihe  other  end 
of  the  line  as  briefly  as  possible  what1  s  go 
ing  on  and  having  him  call  him  back. 

When  the  war  in  Lebanon  broke  out  in 
the  summer  of  1982,  the  wider  Israeli  pub- 
lic came  to  knew  what  an  asset  amateur 
radio  is  to  the  country.  With  the  outbreak 
of  hostilities,  thousands  of  army  reserv- 
ists suddenly  found  themselves  called  up 
from  their  civilian  roles  and  in  Lebanon 
with  the  advancing  forces.  Those  of  them 
who  were  hams  had  the  presence  of  mind 
to  pack  their  two-meter  hand-held  rigs, 
and  it  turned  out  that  with  the  rapid  pace 
of  events,  they  were  the  only  means 
through  which  their  fellow  soldiers  could 
notify  I  heir  anxious  families  that  they 
were  alright. 

Other  gear  was  put  Into  action  on  forty- 
meter  SSB,  and  along  with  the  two  north- 


ern twometer  repeaters,  the  airwaves 
were  buzzing  with  messages  day  and 
night.  In  due  time,  the  Army  Communica 
tions  Corps  established  means  by  which 
the  troops  could  telephone  out,  happily 
putting  the  overworked  hams  out  ol 
business, 

The  Israel  Amateur  Radio  Club  received 
tetters  of  appreciation  from  various  units 
of  the  Israel  Defense  Forces,  and  for  a 
while  (he  media  was  full  of  stories  dealing 
with  amateur  radio  Avi  4Z4ABr  who  han- 
dled over  a  thousand  messages,  was  in- 
terviewed dally  for  a  week  on  one  of  the  lo- 
cal radio  stations, 

After  all  this,  it  was  hope**  that  the  Min- 
istry of  Communications  would  relax  their 
regulations  on  the  use  of  phone  patches 
No  such  luck.  The  only  consolation  was 
that  none  of  those  allegedly  breaking  the 
phone-patching  regulations  during  that 
period  were  prosecuted. 

There's  an  interesting  side  note  to  this, 
having  nothing  to  do  with  the  subject  of 
phone  patching.  An  Israeli  amateur 
drafted  into  the  IDF  for  the  war  noticed  in 
one  town  in  Lebanon  a  iribander  on  one  of 
the  houses.  He  knocked  on  the  door,  intro- 
duced himself  as  a  ham.  and  had  a  very 
nice  visit  with  ihe  OD5  amateur  who,  for 
Obvious  reasons,  will  have  lo  remain 
anonymous.  Before  leaving,  he  gave  him 
his  address  in  Tel  Aviv  and  told  him  he 
was  welcome  anytime. 

Imagine  our  friends  surprise  when  one 
evening,  upon  answering  his  doorbell,  he 
found  the  Lebanese  ham  accompanied  by 
two  soldiers  who  had  brought  him,  Many 
amateurs  were  Invited  over  that  night  lo 
meet  the  guest,  and  the  next  day  his  hosi 
took  him  for  a  tour  of  TeJ  Aviv  and  Jeru- 
salem. Peace  and  harmony  do  not  yet  pre 
vail  completely  in  our  region,  unfortunate- 
ly, bui  this  story  shows  that  amateur  radio 
can  form  a  bridge  between  people  even 
under  difficult  times. 


LIBERIA 

Brother  Donard  Steffas.  CSC 

EL2AUWB8HFY 

Brothers  of  the  Holy  Cross 

St  Patrick  High  School 

PQ  Box  1005 

Monrovia 

Republic  of  Liberia 

AMATEUR  RADIO  IN  LIBERIA 

I  am  off  the  air.  and  for  an  amateur  this 
is  a  sad  situation- 
There  was  an  incessant  tropical  rain. 
There  was  no  air  moving  and  there  was  no 
sign  of  electrical  activity  in  the  atmo- 
sphere. This  situation  Is  quite  normal  In 
these  parts  during  the  rainy  season.  The 
rain  just  starts  and  stops— and  some- 
times il  doesnl  stop,  at  least  so  it  seems. 
I  turned  on  the  40-meter  ng  for  a  sched- 
uled contact  with  one  of  the  mission  sta- 
tions up  country.  We  said  hello  and  gave 
each  other  a  signal  report.  Then  1  said, 
'It's  raining  cats  and  dogs  In  Monrovia. 
Let's  get  this  job  done  and  pull  the  plug/' 
Well,  we  did  not  finish  and  I  did  not  need 
to  pull  the  plug.  I  heard  a  distant  rumble  of 
thunder  and  my  radio  went  dead,  it  was  a 
power  surge. 

These  things  do  happen,  and  I  have 
been  told  that  here  in  Liberia  these  power 
surges  will,  momentarily*  take  Ihe  voEtage 
In  a  120'voit  line  to  over  two  hundred.  Thai 
is  had,  but  the  damaging  effect  of  the 
surge  is  compounded  by  the  fact  that  it  is 
preceded  by  a  dip  in  voltage  that  may  be 
well  over  fifty  percent. 
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When  there  is  electrical  activity  rn  the 
atmosphere  in  the  vicinity,  power  surges 
are  normal  in  any  etectn  cat-power  tfistri* 
Dull  on  system.  Ac  electrical  power  is  a 
wave  phenomenon  and,  as  such,  is  sub- 
feci  to  all  the  laws  of  wave  motion,  Sound 
waves,  water  waves,  lighi  waves,  and  any 
other  kind  of  waves  superimpose  and  add 
algebraically.  Electrical  waves  do  the 
same,  and  the  results  are  known  as  power 
surges.  There  is  no  electrical  system  that 
is  immune,  in  countries  ihai  have  the  nec- 
essary resources,  the  community  power 
system  lias  bum  into  (I  protective  circuits 
which,  in  case  of  a  severe  power  surge, 
open  the  circuit  shunt  off  the  surge,  and 
reestablish  contact  During  elect  rrcal 
storms,  these  momentary  power  interrup- 
tions are  common. 


Well,  in  this  part  of  Africa,  the  power 
company  is  still  trying  lo  extend  its  lines 
to  neighboring  towns.  They  are  working 
on  the  basics  and  there  is  no  protection 
lor  the  consumer.  Aftei  an  electrical 
storm  we  routinely  change  light  bulbs  that 
are  blown. 

Amateurs,  of  course,  understand  ail 
this  and  many  of  them  prefer  lo  operate 
their  radios  on  battery  power,  using  the  ac 
only  for  charging  the  battery  This  is  an  ef- 
fective way  to  protect  a  radio  from  line 
surges,  but  when  you  solve  one  problem, 
others  arise,  and  m  the  test  analysis  one 
has  to  make  a  choice.  There  are  advan- 
tages and  disadvantages  Doth  ways. 

rn  any  case,  my  radio  was  in  the  trans- 
mil  mode,  operating  at  full  power  {10$  W) 
when  the  surge  came  through  the  power 


AM  HELP 


About  three  years  ago  I  built  a  CMOS 
digital  thermometer  out  of  Papular 
Science  magazine.  The  probe  uses  a 
Texas  Instruments  6,8k  Tm-1/4  senslstor 
with  a  positive  temperature  coefficient.  I 
haven't  been  able  to  find  (his  pail— can 
anyone  help? 

David  Shoaf  WD4CZW 

fit.  5  Bo*  375 

Mockivtlle  NC  27026 


Just  a  note  to  some  of  the  readers  con- 
cerning "Ham  Help."  If  someone  sends 
you    the   information   you    need,    please 


send  an  acknowledgement  back  to  that 
person,  perhaps  including  I  he  postage. 
After  all,,  he  or  she  went  oul  of  the  way  to 
find  and  copy  the  material  for  you. 

I  don't  know  how  many  people  respond 
to  these  requests  for  help,  but  in  AprH  I 
mailed  78  pages  of  information  to  7  differ 
eni  hams  Only  one  person,  a  teacher,  re- 
turned  a  note  of  thanks,  in  January  it  was 
5  sets  of  information— with  no  rep  I  res. 

I'll  still  send  the  stuff  out,  but  I  wonder 
what  happened  to  the  spirit  ot  amateur 
radio? 

J.Y.  Lem  KB6BO 

5222  Coringa  Drive 

Los  Angel  at  CA  90042 
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line.  This  has  to  be  the  period  when  the 
circuit  is  most  vulnerable.  The  radio  itsel*. 
a  T3-J20S.  was  not  damaged-  The  power 
supply  m  use  at  the  time,  the  Asiron  VS- 
35M.  was  showing  an  out  put  voltage  of 
zero,  I  checked  the  four  rectifying  diodes. 
They  checked  out  OK.  Sparing  you  all  the 
details,  we  (I  and  some  other  amateurs) 
Concluded  that  the  IC  unit  was  burned 
out  It  is  not  availahle  here.  We  Studied  I  he 
circuit  and  made  a  list  ol  parts  which 
might  need  replacement.  A  kind  American 
amateur  whom  I  have  never  met  in  person 
is  gathering  these  parts  and  will  mat) 
them  by  air  I  would  like  to  write  his  call 
letters  for  everyone  to  read,  but  m  a  sense 
so  doing  would  be  a  disservice  to  all  the 
other  amateurs,  Amateurs  help  each  other 
and  help  others.  Since  I  have  been  in 
Africa,  I  have  learned  more  than  ever  the 
truth  of  that  statement,  I  have  thought 
many  times  that  it  would  be  well  to  write 
an  article.  "The  American  Amateur  Seen 
From  the  Outside,"  or  some  such  litte. 
Probably  it  would  be  trite  and  redun- 
dant—maybe not. 

Howevef  that  may  be,  thanks  again  to 
ihe  good  American  amateur,  my  T5-120S 
wilt  be  back  on  the  air  m  a  couple  of 
weeKs.  For  my  part,  I  have  learned  another 
lesson.  The  book  says,  "Unplug  the  radio 
when  not  In  use."  In  the  future  I  will  not 
plug  in  my  radio  during  one  of  these  tropi- 
cal aqua  Its. 


NEW  ZEALAND 

0.  J.  fDesi  Chapman  ZL2VB 
459  Kennedy  Road 
Kapler 
New  Zealand 

This  month  I  thought  I  would  try  to  give 
73  readers  a  tnief  summary  of  the  eco- 
nomic position  tn  Mew  Zealand  at  the 
basic  level  and  relate  that  to  amateur 
radio.  AM  figures  are  In  New  Zealand  dol- 
lars (which  are  equal  to  about  SUSCU8 
each). 

The  average  basic  weekly  wage  for  a 
qualified  trades  person  is  somewhere  in 
1  ft*  region  of  about  S210V22Q  per  week,  or 
$?0,92GVt  1,440  per  year.  The  tax  rate  for 
this  group  of  New  Zeatanders  la  31 .5  cents 
on  the  dollar,  or  between  $65-10  and 
566,20  per  week,  reducing  the  take-home 
pay  to  Si 44  90/1 51  60  pet  week 

Land  tax  on  real  estate  owned  is  some- 
where between  $500  and  $1000  per  year, 
depending  on  the  location  of  the  property 
Indirect  taxation  in  the  form  of  a  govern- 
ment sales  tax  15  added  to  about  50%  ot 
the  goods  we  consume,  and  this  sales  tax 
rs  in  the  region  of  20-30%  of  the  whole- 
safe  pnee  ot  the  goods  Another  compara- 
tive price  is  that  of  petrol  (gaso^ne),  the 
ZL  motorists  paying  $4.00  per  gallon  for 
premium  grade  {or  S0.B9  per  liter  as  we 
buy  our  gas  since  going  metric), 

Those  of  us  interested  in  amateur  radio 
are  amongst  the  most  affected  when  the 
cost  of  our  radio  equipment  is  compared 
to  that  of  some  overseas  countries,  the 
customs  duty  and  sales  tax  being  an  addi- 
tional burden  hams  have  to  put  up  with  to 
follow  our  hobby.  For  instance,  an  anten- 
na-tuning unit  produced  by  MFJ.  retailing 
in  the  US  at  $USi 39.95,  sells  retail  in  ZL 
for  SNZ459.0D  (The  direct  conversion  of 
the  US  price  to  New  Zealand  currency  is 
about  1NZ291.00,  the  difference  being 
made  up  by  customs  duty  and  sales  tax.) 

The  New  Zealand  prices  for  a  sampling 
of  amateur  equipment  ate  as  follows 
1C-02A  $450.00  (appro* .) 


IC  751  12280  {appro*  )  with  built- 

in  power  supply  and  desk 
mike 
Yaesu  FT-One  £4645  complete 
TET  HB33SP     $590.00 

So,  as  readers  can  see  from  the  sam- 
pling above,  1  here  is  a  difference  when 
comparisons  are  made,  but  don'l  let  this 
mislead  you,  amateur  radio  Is  still  nour- 
ishing here  In  ZL  despite  the  high  costs  in- 
volved. There  are  many  proud  owners  of 
high-priced  rigs,  as  the  survey  mentioned 
later  in  this  column  wilt  reveal  The  new- 
comer  to  amateur  radio  usually  resorts  to 
second-hand  equipment  foe  a  start  and 
then,  when  finances  allow,  graduates  to  a 
more  modern  new  or  near-new  rig  which  is 
proudly  described  In  QSOs  or  eyeballs  at 
club  rooms. 

BITS  ff  PIECES 

The  Post  Office  has  announced  that 
there  will  be  changes  in  the  Amateur  Op- 
erators Exam,  effective  Seotember,  1964. 
Whereas  previously  the  exam  consisted 
Of  a  comht nation  of  multiple-choice  and 
short -essay- type  questions  plus  the  odd 
Circuit  to  be  drawn  or  commented  on  and 
a  good  Knowledge  of  the  Radio  Requia 
tions  as  they  are  written,  the  new-style  ex- 
amination will  consist  ol  80  multiple- 
choice  questions  with  only  one  correct  an- 
swer, no  circuits  or  essay-type  answers, 
and  Ihe  regulations  portion  will  have  more 
emphasis  on  the  candidate's  own  expla- 
nation oil  he  various  regulations  covering 
amateur  radro.  For  these  written  parts  of  the 
A-  O  Exam,  a  5G*/«  pass  mark  is  required 
for  the  Technician's  grade  III  license  (non- 
Morse)  and,  of  course,  the  12-word-per- 
minute  Morse  test  for  the  graded  license. 

Recently,  NZART  decided  to  make  a 
membership  survey  to  help  the  Council  in 
planning  for  the  future.  The  response  to 
the  survey  was  very  gratifying,  with  over 
89%  of  the  survey  papers  being  returned, 
and  that's  quite  good  for  any  type  ot  pott. 
(As  was  expected,  a  few  took  umbrage  at 
what  they  saw  as  an  intrusion  into  their 
private  business,  and  others  were  a  little 
coy  when  it  came  to  disclosing  the  true 
worth  of  their  gear.)  The  following  were 
the  results  In  Ihe  various  survey  headings: 

Age  Distribution 

Over  half  of  our  members  (55,7%)  are 
over  50  years  of  age,  and  three-quarters 
are  over  40  (see  Fig-  tj. 


Value  of  Equipment 

This  section  was  under  two  headings, 
Home-Brew  and  Commercial  The  majori- 
ty of  home-brew  equipment  (67%)  was 
valued  at  under  Si 000,  whereas  the  peak 
(35%)  for  commercial  equipment  came  at 
$3000.  At  the  other  end  of  the  scale,  only 
1,5%  of  homebrew  equipment  was 
valued  at  $7500.  and  1.4%  of  commercial 
gear  was  valued  at  S  10.000  or  above  {see 
Fig  2)  Some  proudly  claimed  all  home- 
brew; others  equally  proudly,  all  commer- 
cial. 

Planning  Permission  for  Antennas 

This  section  drew  the  fewest  responses 
of  all-  Only  9.7%  of  those  who  answered 
thle  section  have  planning  permission  for 
their  antennae. 

TVL  8Ct,  and  Other  Interference 

24.6%  had  experienced  trouble  in  this 
area,  and  of  that  number  just  over  halt 
(53.5%)  had  consulted  Hie  Post  Office 
Radio  Inspectors,  our  regulatory  con- 
trol 3  ers 

Financial  Membership  of  a  Branch 

79-5%  of  those  surveyed  belong  to 
Branches  of  NZART. 

Continued  on  page  $7 
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WE    HAVE  NO  DEALERS 
—  ORDER  DIRECT 


MOW!  A  $tate~of-the-Art  Antenna 

far  State-of~the-Art  Transceivers — 
Why  Settle  tor  Anything  Else! 

At  last  there  is  a  mobile  antenna  that  is  truly  a 
fit  companion  for  today's  solid  state,  no-tune 
transceivers. 

Once  the  Spider^  4 -Band  Antenna  is  tuned  for 
10,  15,  20  and  40  meters,  all  you  have  to  do  is 
turn  the  band  switch  on  the  transceiver— the  an- 
tenna follows  by  itself. 


Write  or  cai/  now  for  full 
information  on  this*  the 
top  of  the  line  in  mobile 

antennas. 


™i 


MULTI-BAND  ANTENNAS 


7131    OWENSMDUTH   AVENUE,    SUITE  463C 
CANOGA    PARK,   CALIF,    91303 
TELEPHONE:    (BIS)    341-5460 


CALL  LONG  DISTANCE  ON  YOUR  HANDHELD 


The  Model  335A  will  deliver  35  wans  of 
power  using  the  latest  slate  of-the-art  cir- 
cuitry The  amplifier  will  operate  SSB  or 
FM  and  is  compatible  with 
most  handheld  trans- 
ceivers, including  the 
TR2400.  TR25GG\  I02AT, 
Yaesu.  Santec,  and  Ten- 
Tec,  Only  300  mw  input  will 
deliver  5  watts  out;  3  watts 
in  will  deliver  35  watts  out 
Maximum  input  drive  level 
is  5  watts. 


Our  products  are  backed  by  prompt  fac- 
tory service  and  technical  assistance  To 
become  familiar  with  our  other  fine  pro- 
ducts in  the  amateur  radio 
market,  call  or  write  for  our 
free  product  and  small  parts 
catalog. 

Model  335A 

Kit  $69.95 

Wired  4  Tested  $89  95 


Communication 
Concepts  Inc. 
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ASTROIM  POWER  SUPPLIES 

•  HEAVY   DUTY  •  HIGH   QUALITY  •  RUGGED  •  RELIABLE  • 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED. 

•  FOLD-BACK  CURRENT  LIMNING  Protects  Power  Supply  from 
excessive  current  &  continuous  shorieti  output 

•  CROWBAR  OVER  VOLTAGE  on  ail  Models  except  RS-4A 

•  HEAVY  DUTY  HEAT  SINK    •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY    ♦  MADE  INUSA 

•  VOLT  &  AMP  METER  ON  MODELS  RS  12M   RS  20M  &  RS-35M 

•  Separate  Voir  and  Amp  meters,  with  Voltage  adjustable  Irom  5-15  Volts 
on  VS  20M  and  VS-iSM 

•  BuiH-m  Speaker  on  RS-  i?S  and  RS70S 

PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  IDS- 125  VAC 

•  OUTPUT  VOLTAGE   13  8VDC  ±0Q5v0its 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5m*  peak  lo  peak  (full  load  &  low  une) 

•  REGULATION:  ±  0  5  volls  no  load  lo  foil  load  &  low  line  ro  high  line 


MODEL  VS-50M 


Models 

Continuous 
Duty  (amps) 

ICS* 
(amps) 

Size  (in.) 
H  x  W  x  0 

Shipping 
Wt  (lbs.) 

RS-5QA.RS-50M,  VS-50M 

I         37 

50 

6x13^x  11 

46 

RS-35A,  RS-35M,  VS  35M 

2b 

I     35 

h  x    11   X  11 

21 

RS-20A.  RS-20&A,  RS  20S,  VS^20M 

16 

20 

b  k  9  X  TO1 r 

18 

RS-12A,  RS-12M.RS  12S 

9 

12 

4^x8x9 

13 

RS-10A 

7  5 

11 

4  x7V:  k  10% 

11 

RS-7A  RS-7B 

5 

7 

3*  x6Vj  *  9 
4x7Vr  *  10* 

9 

RS  4A 

3 

4 

3!M  x6V*x9 

-• 

•*GS    Intermittent  Communications  Service  (50%  Duty  Cycte) 
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CORPORATION 


28S2  Walnut  -  Unit  E 
Tustin,  CA  92680 
(714)  832  7770 


NOW 

THERE  ARE 


THE  ARRL  AMATEUR 
RADIO  CALL  DIRECTORY 

Whether  you  are  DXCC  Honor  Rolf 
bound  or  jusi  beginning  to  coiled  QSL 
card*  foi  ihe  WAS  award,  youll  find  the 
addresses  you  need  quickly  and  easily. 
There  are  over  453,000  listings  of  U.S. 
Amateur  Radio  licensees  listed  alpha- 
betically in  callsign  order.  I  he  section 
covering  dub  stations  is  the  most  accu- 
rate to  be  hiund.  Only  $15,75  inihe  U.S. 
and  Sly. 75  in  Canada  and  elsewhere, 

NAME  INDEX 

Ha\e  the  name  but  need  the  Call'1  This 
hand}  book  lists  licensees  alphabetical^ 
b>  last  name,  then  gives  their  call  you 
can  reter  to  ihe  Call  Direitory  U*t 
address  information*  $25 .00  in  the  U.S.. 
528.50  in  Canada  and  elsewhere,  U.S. 
Listings. 

GEOGRAPHICAL  INDEX 

Handy  listing  by  State.  City,  Street  and 
Call,  Perfect  lor  the  travelling  amateur. 
$25.00  in  the  U.S.,  $28.50  in  Canada  and 
elsewhere.  I'.S   I  istings, 

COMBINATION  PRICES 

ARRL  AMATEUR  RADIO  CALL 
DIRECTORY  AND  NAME  INDEX 
OR  GEOGRAPHlCAl  INDEX 
$36.50  L.S..  $44  in  Canada  or  else- 
where ALL  THREE  CALL  DIREC- 
TORY, NAME  AND  GEOGRAPHI- 
CAL I N  DICES  $50  m  ihe  U.S.,  $61.00 
in  Canada  and  elsewhere. 

1984-85  EDITIONS 
HOT  OFF  THE  PRESS 

Enclosed  is  my  check  or  M.O.  Tor  %, 

Name 


Address 


City 


Scale 


Zip 
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Payment  in  l'  S,  funds  only.  Prices  subject  io 
change  without  nor  ice. 
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AM  HELP 


We  are  nappy  to  provide  Ham  Heip  list 
tng$.  tree,  on  a  sp*ce-avaitabfe  basis  We 
are  not  happy  when  we  have  to  take  Ume 
from  offttr  dums  to  decipher  cryptic 
notes  scrawled  illegibly  on  cog-eared 
postcards  and  odd-sued  scraps  of  paper. 
Pfease  type  or  ptmt  your  request  {neatly ?k 
double  spaced,  on  an  8'/*" x  11"  sheet  of 
paper  and  use  upper-  and  lowercase  let 
tars  where  appropriate.  Also,  pfease  make 
a  "f '*  took  tike  a  "J."  not  an  "t."  which 
coutd  be  an  "ef"  or  an  "eye  "  and  so  on 
Hard  as  it  may  be  to  believe  we  are  not  fa- 
miliar with  every  piece  of  equipment  man- 
ufactured on  Earth  tot  the  last  50  years* 
Thanks  tor  your  cooperation. 


I  am  a  handicapped  ham  and  would 
great jy  appreciate  any  working  equip- 
ment anyone  would  be  willing  to  donate  to 
set  up  a  station.  I  have  multiple  sclerosis 


and  have  been  taken  off  work  so  I  nave  no 
money  lor  hem  equipment.  Anything  you 
send  will  be  so  greatly  appreciated 

JrT.  Staiham  KA5UKP 

1506  Sheila  Or. 

McComb  MS  39648 

f601r664-9S58 


I  need  a  replacement  power  transform- 
er  for  an  F4CX-A  power  supply  or  the  name 
of  a  transformer  rewinder. 


Joseph  Karr  KA5RKD 

RRl.Bo*579 

La  Review  AR  72642 


I  would  like  to  get  In  touch  with  some- 
one who  would  be  interested  In  setting  up 
a  repeater  In  Wisconsin  Del  Is  or  the  imme- 
diate  vicinity  The  repeater  would  not  only 


be  nice  for  hams  who  go  there  yearly,  but 
also  lor  hams  traveling  through  the  area. 

Klaus  Spies  W8^Y9M 

a  SO  2  N.  Okefo  Ave. 

Nilas  IL  6064* 


I  have  a  Commodore  PET  2001  and 
would  like  to  hear  from  persons  who  have 
information  regarding  C-64/VTC-20  com- 
patibility or  who  have  a  user's  manual. 

Dale  Warner 
815  Hwy.  190 

Mandeville  LA  70444 
(504  r*26-  5801 


I  need  information  on  how  to  improve 
the  performance  of  the  Drake  R4-B,  T4-Xt 
and  AC-4 

Walter  Pereira  da  Cost  a,  Jr.  PY4ZO 

Rua  Daniel  Xavier  4  14 

P0  Box  207 

Araquari  MG  Brazil  38440 


I  am  looking  for  a  schematic  tor  a  Sears 
Roadtalker40  SSS/AM  CB  radio,  model 
663,38100050,  for  conversion  to  Ihe  ten- 


meter  band.  I  will  gladly  refund  copying 
charges  and  postage. 

Sill  Springer  KC9YJ 

4014  N   Grant  SI. 
West  mom  IL  60559 

I  have  a  23-channel  Midland  13-862C 
Citizens  Band  radio.  I  would  like  10  con- 
vert il  to  a  15-meier  CW  ng.  but  I  have  no 
idea  how  to  do  this.  Can  anyone  help? 

Lawrence  R.  Barley.  Jr.  KA4ROY 

1427  Byron  Ave, 

Ypsllantl  Ml  48197 

I  would  like  a  schematic  and  service  in- 
formation for  a  Hewlett-Packard  mode! 
MP-130B  oscilloscope  I  will  gladly  pay 
copying  charges  and  postage, 

Bill  Springer  KC9YJ 

4014  N.  Grant  Si 

Westmonl  IL  60559 


I  am  seeking  technical  assistance  In 
modifying  the  TX/RX  switching  speed  of  a 
Yaesu  FT-10120  for  use  on  AM  TOR. 

Daniel  Murray  WA7YIC 

1541  Oxbow  Circle  RR  (Mi 

Billings  MT  &9 101 


EW  PR 


■  II 


UCTS 


MFJ-407  DELUXE 
ELECTRON \C  KEYER 

MFJ  Enterprises.  Inc.,  introduces  the 
MFJ-407  Deluxe  Electronic  Keyer  to  its 
line  of  amateur-radio  products.  The 
MFJ-407  features  iambic  operation  with 
squeeze-key.  dot-dash  insertion,  and 
semiautomatic  operation  that  provides 
automatic  dots  and  manual  dashes  The 
keyer  also  features  a  dot-dash  memory, 
self-completing  dots  and  dashes,  jam- 
proof  spacing,  and  instant-start  keying 

Solid-state  keying  Is  provided  for  use 
with  tube  or  solid-state  transmitters.  Front 
panel  controls  include  linear  speed,  weight, 
tone,  and  volume  controls  as  well  as  on  toff 
tune,  and  semiautomatic  switches. 

Weight  control  allows  you  to  adjust  the 
dot-dash  space  ratio,  thus  making  your 
signal  distinctive  to  penetrate  QRM  A  tune 
Switch  keys  the  transmitter  for  tuning 
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The  MFJ-407  is  rf -proof  has  a  built-m 
Speaker,  and  uses  a  9-voH  battery  mot  in 
eluded)  01  HO  V  ac  with  an  ac  adapter 
IMFJ-1305.J  The  keyer  comes  In  an  attrac- 


tive black  aluminum  cabinet  with  a  black 
front  plate  The  unit  measures  7x2x6 
Inches, 

For  more  information,  write  MFJ  Enter- 
prises, tnc.r  PO  Box  494,  Mustsstppt  State 
MS  3BT62.  Reader  Service  number  480. 

MOUSER  RELAYS 

Mouser  Eiectronpcs  announces  its  entry 
into  the  relay  market  with  a  quality  tine  of 
DIP  reed  relays,  the  ME431  2000  series. 
Their  OlP-styie  packagmg  makes  I  hem 


MFJ  DELUXE  EXECTHONIC  KEYER 


/fff 


mmn 


WIUM 


'OH'W 


MfJ  *» 


MP  J  ks  e/ecrrr    ;  keyer 


completely  compatible  with  inline  ICs* 
and  the  terminal  patterns  mate  with  stan- 
dard 14-pin  DIP  sockets  They  feature  a 
stable  transfer  of  low  signal  levels  that 
minimizes  interface  buffering 

The  relays  are  available  in  three  stan- 
dard contact  forms—  1  A.  2A,  and  1C  Their 
contacts  are  rated  al  4  or  10  W.  with 
switching  currents  of  03  Of  0-5  A  and  a 
switching  voltage  of  30  or  tOO  V  dc  They 
feature  a  minimum  rnsutalion  resistance 
of  10-°  Ohms  and  a  maximum  operation/ 
release  time  of  i  ,0  ms 

For  further  details  and  lor  a  free  cata- 
log, write  or  call  Mouser  Electronics* 
JT433  Woodside  Ave,  Sen  fee  CA  92076: 
{619^449-2222.  Reader  Service  number  476. 

TAU  SPC-3000  ATU 

TAU  Systems,  Ltd.,  has  announced  a 
new  addition  to  their  line  Of  antenna 
matching  units  The  SPC-3000  ATU  uses 
an  Infinitely-variable  roller  Inductor  and 
5-kV  air-dielectric  capacitors  arranged  In 
an  SPC  configuration.  A  built-in  4:1  balun. 
rated  at  1  kW.  is  also  Included. 

The  tront  panel  sports  a  counter  for  the 
roller  inductor,  a  five- posit  ion  antenna 
switch,  and  two  meters— one  monitors 
forward  power  the  other  swr  The  unit  wjII 


The  Tau  SPC3QQQ  ATU. 


operate  continuously  from  1,5  to  29,350 
MHz,  and  Is  fated  for  full  legaMlmil  power. 
For  further  detail*  on  (he  SPO3000  or 
TAU's  complete  line  of  parts  end  hits,  con- 
I  act  TAV  Systems,  Ltd,  51  Greenrtey 
Place,  East  Qittibrands*  Sketmersdate 
WN8  92A*  England  Reader  Service  num- 
ber 482. 

DIRECTION  FINDING 
EQUIPMENT  FROM  DOPPLER 

Doppiet  Systems"  latest  line  of  radio- 
directton-hnding  units  operates  with  any 
narrow-band  FM  receiver  in  the  27-500- 
MHz  range  to  provide  fast  location  of  in- 
terfering signals.  No  recerver  modifica- 
nons  are  required — the  direction  finder 
connects  to  the  receiver's  antenna  and  ex- 
i  ems  I  speaker  jacks. 

Four  economical  models  are  available 
which  provide  a  range  of  optional  display 
and  remote-output  features:  a  T6-LE0  corn- 
pass  rose,  a  3-dlgll  bearing  In  degrees,  an 
RS-232C  output*  and  a  synthesized  voice 
output,  The  speech  synthesizer  is  designed 
tor  mobile  use,  aa  II  eliminates  the  need 
for  the  driver  to  watch  the  display. 

The  system  operates  by  continuously 
summing  Ihe  outputs  of  four  antennas, 
simulating  the  motion  of  a  single  rotating 
antenna.  As  the  simulated  antenna  moves 
toward  the  rf  source,  an  Increase  in  the  ap- 
parent signal  frequency  occurs,  and  as 
the  antenna  moves  away  from  the  source, 
this  frequency  decreases.  The  up/down 
[Doppten  frequency  shift  is  detected  by 
the  FM  recover  and  is  present  as  a  300- Hz 
rone  on  the  audio  output.  The  phase  of  the 
lone  is  measured;  and  used  to  compute 
the  bearing  without  affecting  the  normal 
operation  of  the  receiver. 


For  more  information,  contact  Doppter 
Systems,  5540  £  Charter  Oak.  Scottsdate 
A2  85254;  (602)  90S  U  51.  Header  Service 
number  477. 


HEATH  KIT  RTTY  TUNING  AID 

The  new  HCV3QQ6  Crossfire  Tuning  indi- 
cator is  a  visual  tuning  indicator  for  radio- 
teletype  (FtTTn  communication.  Sixteen 
LEDs  make  up  the  display:  Eight  vertical 
LEDs  identify  mark  signal  strength  while 
eight  horizontal  LEDs  do  the  same  for 
space  signal  strength.  Tuning  the  tndrca- 
tor  for  maximum  vertical  and  horizontal 
display  wiM  provide  a  strong  signal  for 
computers  or  RTTY  printers.  Each  LED  bar 
requires  approximately  14  OB  no-signal- 
to-signal  voltage  ratio  for  full  operation. 
Minimum  input  signal  is  0,3  V  ac  rms  or  05 


Heath's  RTTY  tuning  aid. 


V  dc,  Maximum  signal  is  15  V  ac  rms  or  15 

Vdc> 

The  HD-3006  has  a  wide  voltage  range 
and  Is  compatible  with  almost  any  inter- 
face/I erminal  unit  that  has  oscilloscope 
outputs  for  tuning.  The  aortic  cube  type 
power  supply  is  included  in  the  kit 

To  receive  a  copy  of  Heathfcits  free  cat- 
alog, write  Heath  Company,  Dept  750435. 
Benton  Harbor  Ml  49022  Reader  Service 
number  483- 

EASYTALK  BY  NADY 

Nady  Systems'  EasyTalk^  personal  ra 
dio  communicators  are  ideal  for  outdoor 
activates  when  close  contact  with  a  pari 
nm  or  group  is  desirable.  Easy  Talk  com- 
municators are  lightweight,  rugged,  and 
easy  to  operate.  The  units  are  voice- 
triggered  so  the  user's  hands  are  free. 


am 


fasyTa*,  from  Hady  Syswrw. 


RangPft  up  to  1/a  mile  in  optimum  condi- 
tions. 

EaayTalk  operates  in  the  <9-MHi  FM 
band,  No  license  Is  required  for  use. 
Model  PRC-1X  is  a  clip-on  bodypack  trans- 
ceiver with  attached  headset.  The  PRO- IX 
works  in  the  simplex  mode— any  number 
of  units  on  the  same  channel  can  be  used 
In  an  area,  with  users  speaking  one  at  a 
lime.  Transmission  is  voice-activated 
(VOX*  or  push-to-talk  (FT!),  with  a  PTT  but- 
ton on  the  bodypack.  An  optional  remote- 
PTT  button  on  a  one-meter  cable  is 
available 

Modei  PRC-3X  features  tuU-dupiea  op- 
eration—two users  can  converse  simul- 
taneously as  they  would  on  a  telephone. 
The  unit  is  also  a  clip-on  bodypack  with 
headset. 

Nady  EasyTalk  communicators  incor- 
porate the  latest  advances  in  integrated- 
circuit  technology- The  receiver  is  a  highly 
sensitive  dual-conversion  superhetero- 
dyne for  clean,  noise-free  reception 
Headphone  volume  Is  adjustable,  and  the 
microphone  is  a  unidirectional,  nolee-can- 
celling  type  allowing  voice-triggered  use 
in  high-noise  environments.  The  micro- 
phone is  mounted  on  a  flexible  boom 
which  holds  its  position  for  individual 
users,  Additional  features  Include  a  call 
feature  to  save  batteries  and  a  flashing 
LED  Indicator  to  warn  of  low  battery  level. 

For  more  information,  contact  Nady 
Systems,  inc.,  1 145  65th  Strwl  Oakland 
CA  94608;  (415)  652  7632.  Header  Service 
number  481, 


AMTGR-10A  FROM  HAL 

Hal's  new  ArvTTOR-lOA  allows  transmis- 
sion and  reception  of  radio-teleprinter  sig* 
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nals  with  the  added  feature  of  error  cor- 
rection. The  ITU  7-unit  code  is  used  for 
error  correction  as  defined  by  COR  Rec- 
ommendation 476-2.  The  AMTGR-iOA  is  a 
code-  and  speed -converter  unit  thai,  when 
used  with  lheCWR6850,  allows  7-unll  AM 
TOP  code  communications  at  100  baud 
white  retaining  communications  capabil- 
ity with  the  standard  5- unit  Baudot  code 
from  20  to  1 00  baud,  and  the  S-uml  ASCII 
code  from  75  to  2QQ  paud^  The  AMTOB- 
10A  Is  designed  to  easily  Interface  with 
the  CWR6850  while  retaining  all  of  the  stan- 
dard features  of  the  unit  Including  CW  ca- 
pability, Modes  and  functions  are  select- 
ed from  the  keyboard  of  (he  CWTO86U 

For  additional  details,  write  or  call  Hat 
Communications  Corp..  PQ  Box  365,  t/r- 
tone  tL  61B01:  (21 7}367-737&  Reader  Ser- 
vice number  479. 


HAMTRONICS  COR-3 

Hamtronics*,  Inc.,  has  announced  the 
availability  of  a  new  version  of  their  pop- 
ular COR  module,  called  the  COR-3.  Like 
the  COR-2  module,  the  new  COR-3  has  all 
the  circuitry  needed  to  control  a  trans- 
mitter and  receiver  to  make  a  repeater:  an 
electronic  relay  to  switch  the  transmitter 
on  and  off  as  a  function  of  the  receiver 
squelch,  a  (all  timer,  a  time-out  timer,  an 
audio  mixer,  and  a  local- speaker  ampli- 
fier, The  COR  3  also  has  an  added  courte- 
sy beep  function,  including  an  additional 


The  C0R3  from  Hamtronics. 


timer  which  allows  the  beep  delay  to  be 
adjusted  to  up  to  five  seconds  after  the  re- 
ceiver squelch  drops. 

Whenever  a  station  using  the  repeater 
releases  his  microphone,  a  beep  tone  is 
heard  on  the  repeater  after  a  short  delay 
period.  The  beep  indicates  thai  the  party 
has  finished  talking  and  the  time-out  tim- 
er is  reset.  The  adjustable  delay,  which  Is 


in  addition  to  the  normal  carrier  tail,  elimi- 
nates talk-over  by  encouraging  users  to 
wait  for  breakers  before  picking  up  the 
conversation. 

For  more  information  on  this  module 
and  other  transmitter,  receiver,  and  con- 
trot  modules  tor  building  repeaters,  or  for 
a  free  copy  of  Hamtromes  new  catalog, 
write  to  Hamtfortics,  inc.,  65F  Mout  Road, 


Hilton    NY    14458-9353;   f7Wy392&3Q. 
Reader  Service  number  478. 

HANDY  REFERENCE  CARD 
FROM  MICRO  LOGIC 

It  you  design  or  repair  electronic  cir- 
cuits, you  can  now  get  a  handy  plastic  ref- 
erence card  that  lets  you  get  right  to  the 
basic  workings  of  everything  from  op 
amps  to  programmable  unijunction  tran- 
sistors without  having  to  go  through 
theory,  fabrication  methods,  or  advanced 
terminology.  From  Micro  Logic  Corp.  of 
Hackensack  NJ,  Micro-Chart  *16\  entitled 
"Active  Electronic  Components,"  is  a  two- 
sided  &*V»'-&y-11"  plastic  card  that  is 
packed  with  information. 

Non-digital  functions  readily  available 
in  a  single  monolithic  package  are  cov- 
ered, including  13  diode  types,  8  types  of 
transistors,  5  fain  Files  of  thyrlstors.  4 
types  of  light  emitters.  9  types  of  light 
receivers,  analog  switches,  A/D  and  D/A 
Converters,  comparators,  multipliers,  one- 
snots,  op  amps,  opto-couplers,  PLLs, 
bridge  recti  tiers,  sampie-and-hotd  cir- 
cuits, Schmitt  triggers,  lone  decoders, 
varlstors,  vcos,  voltage  followers,  voltage 
regulators,  and  more,  Typical  descrip- 
tions cover:  name  of  part,  signal  names, 
detailed  operation,  and  examples  of  key 
specification  parameters. 

For  more  information,  contact  Micro 
Logic,  Dept.  P,  PQ  Box  174,  Hacfcensac* 
NJ  07602;  {20lr342-6Sl8, 


EVIEW 


1C-37A 

Those  of  you  not  active  on  22fl  MHz  over 
the  past  several  years  could  not  possibly 
understand,  A  new  baseJmobtte  rig  tor  1 V* 
meters  can  provoke  the  same  excitement 
as  working  XZ  on  five  bands.  After  all. 
there  hasn't  been  a  credible  entry  In  the 
220  base/mobile  market  since  the  Midland 
13*509  and  13-513,  some  five  years  back. 

All  that  has  changed  now  with  the  intro- 
duction of  the  ICOM  37A  For  those  who 
don't  already  know  about  It,  this  rig  is  part 
Oi  the  series  which  includes  the  IC-27A 
and  27  H,  and  the  soon-to-be-r el  eased  IC- 
4 7 A.  If  you  haven't  seen  one  of  these  rigs 
yet,  you  have  a  surprise  coming.  The  37, 
like  Us  brothers,  is  tiny.  Also,  like  its  brotn- 
ers,  it  has  a  very  hot  receiver,  some  very 
nice  features,  and  a  few  drawbacks  But 
I'm  getting  ahead  of  myself  a  bit. 

You  should  know  that  the  rig  I  got  was  a 
demo  at  Dayton,  which  should  give  you 
some  idea  of  lis  condilion.  While  certainly 
undamaged,  it  had  been  well  pawed  over — 
so  I  knew  it  would  be  an  excellent  speci- 
men for  review,  Also,  because  of  this,  I  got 
my  review  unit  m  an  (COM  bag.  without 
either  a  manual  or  a  box.  ICOM  did  send 
the  manual  later.  But  without  the  book,  I 
had  to  learn  how  to  operate  the  rig  on  my 
own,  which  was  difficult.  I  finally  found 
another  IC-37  owner  who  gave  me  the  In- 
formation I  needed  to  learn  the  ropes  on 
the  rig.  He  and  several  other  IC-37  owners 
also  gave  me  several  comments  which  are 
included  in  this  review.  Don  AF9M  gra- 
ciously supplied  the  use  of  his  two-way- 
radio  shop  for  me  measurements  used  in 
this  review.  Both  his  37  and  mine  were 
measured. 

The  very  first  thing  I  learned  about  this 
rig  was  its  absolutely  beautiful  transmit 
audio  quality.  J  was  told,  right  off,  that  this 
rig  runs  rings  around  anything  on  the  air, 


and  having  heard  several  37s  by  now,  I 
have  to  agree.  However,  when  you  get 
your  rig,  be  prepared  to  drop  by  the  local 
two-way  shop  or  local  repeater  tec  hie  and 
have  your  deviation  checked.  Both  my  rig 
and  AFdM's  had  the  modulation  cranked 
up  too  high.  Both  the  mike  gain  and  devia- 
tion potentiometer  could  stand  minor  ad- 
justment. Also,  have  you  PL™  deviation 
checked— it  may  be  too  low.  The  sine 
wave  coming  out  of  Ihe  PL  generator  is  so 
pure  that,  without  any  harmonics  of  any 
kind,  the  typical  PL  delector  will  be  some- 


what at  a  loss  as  to  what  to  do  with  it 
Really!  As  supplied,  the  PL  deviation  is 
set  for  500  Hz.  750  Hz  will  do  the  job  much 
belter. 

The  receive  audio  is  not  quite  as  pretty. 
but  let's  be  fair  about  this.  The  rig  Is  liny 
(remember?)  and  there  Is  simply  no  room 
in  there  tor  a  luxury  speaker.  In  a  home  lis- 
tening environment,  the  internal  speaker 
is  very  adequate.  In  the  relatively  rngn  am- 
bient noise  level  of  an  automobile,  a  bet- 
ter speaker  is  a  must.  Enough  said. 

Receive  sensitivity  Is  no  problem,  and 
no  additional  preamp  is  needed.  It  specs 
out  at  .20  fjV/m  for  12  dB  Sinad.  Be  careful 
when  making  Sinad  measurements.  Al- 
though nobody  else  had  this  problem,  the 
audio  stage  of  my  rig  went  into  oscillation 
and  died  when  we  hooked  the  leads  across 
the  speaker.  No.  we  didnl  short  anything 


The  IC-37A  220-MHz  transceiver  from  (COM. 


WHAT  DO  yOU  THINK? 

Have  you  recently  purchased  a  new  product  that  has  been  reviewed  in  737  It 
you  have,  write  and  tell  us  what  you  think  about  it.  73  will  publish  your  comments 
so  you  can  share  them  with  other  hams,  as  part  of  our  continuing  effort  to  bring 
you  the  best  in  new  product  information  and  reviews.  Send  your  thoughts  to 
Review  Editor,  73  Amateur  Radta's  Techmcat  Journal  Peterborough  NH 03458, 


out.  My  rig  just  didn't  like  test  leads,  that's 
all. 

One  other  aspect  of  receiver  perfor- 
mance worth  noting  is  the  ability  to  han- 
dle hioh-rl  environments,  such  as  in  down- 
town urban  areas.  The  IC-37  seems  to  hold 
its  own  In  downtown  Chicago,  (hough 
we're  trying  more  testing. 

Back  on  Ihe  transmit  side  there  is  more 
good  news.  This  rig  is  dean  clean  clean. 
Alt  of  the  lC-37s  which  were  tested  checked 
out  at  80  dB  down  for  spurs  and  75  dB 
down  for  harmonics.  White  noise  (checked 
on  my  rig  only)  was  down  65  dB  from  the 
carri  er  out  pu  t  50  k  Hz  e  i iher  s  I  de  o  1 1  he  ca  r- 
rier.  Yes,  the  rig  could  almost  be  used  in 
repeater  service. 

t  said,  "almost."  t  found  only  two  com- 
plaints from  users  about  the  IC-37  and  the 
big  one  is  heaL  The  case  gets  beastly  hot 
during  transmit,  sometimes  too  hot  to 
touch.  Now  I  know  that  there  have  been  no 
failures  in  any  IC-37  A  to  date  which  could 
be  traced  to  heat,  so  I  know  that  ICOM 
seems  to  have  done  their  homework  in  the 
thermal-design  department  But  I'm  from 
the  school  which  says,  "too  hot  to  touch 
is  too  hot."  and  this  stilt  scares  me  a  lot. 
Two  thoughts  on  this:  First,  both  high  and 
low  power  are  adjustable  Yes,  the  rig  is 
rated  at  25  honest  Watts  and  yes,  It  will 
honestly  put  out  those  Watts.  Bui  if  you're 
a  bit  Squeamish  about  heat  like  I  am,  you 
may  want  to  back  down  the  high-power 
output  to,  say.  18  or  20  Watts  and  get  your- 
self some  insurance  against  heal  failure- 
Second,  it  is  mandatory  to  make  sure  that: 
aithe  rig  is  well  ventilated,  and  b)  the 
cover  Is  bul toned-down  tight  on  the  rig  if 
you're  going  to  transmit  with  it,  ICOM  has 
designed  the  37hs  mechanical  structure 
so  that  the  enure  case  is  a  heat  sink,  and  it 
needs  all  of  It. 

While  we're  stilt  in  the  gripe  depart- 
ment, mere  Is  a  problem  with  the  offset 
system  in  the  IC-37  A.  The  rig,  as  supplied, 
Is  programmed  for  an  automatic 
-1,6-MHz  offset  In  the  repeat  mode,  un- 
less you  change  it,  So  far,  so  good.  How- 
ever, if  you  wish  to  change  to  another  off 
sal,  you  can  only  program  offbeat  offsets 
In  tOG-kHz  increments,  The  fact  mat  you 
can't  do  it  in  10-khj  increments  is  a  real 
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problem,  and  I  would  strongly  suggest 
that  ICOM  change  the  software  in  their 
controller  to  allow  10-kHz-offset  adjust- 
ment increments,  Thafs  ft  on  the  com- 
plaints. 

The  instruction  manual  is  the  typical 
well-done  ICOIVt  book.  What  more  can  I 
say?  The  schematic  is  clean  and  well  I  aid- 
out.  All  fig  adjustments  are  well  docu- 
mented t  and  the  text  is  very  straight- 
forward. 

There  is,  at  this  time,  one  option  avail- 
able with  the  rigt  a  speech  synthesizer. 
When  thfs  option  is  In  piace  and  the 
speech  button  is  pushed,  the  frequency 
on  the  display  (receive  or  transmft)  is 
spoken  through  the  speaker  by  a  synthe- 
sized female  voice  1  am  not  sure  I  would 
take  this  option,  although  it  may  be  useful 
In  the  car  when  I  have  to  watch  the  road 
and  not  the  rig.  However,  for  the  sightless 
ham,  this  is  the  only  way  to  go.  The  $30 
price  is  more  than  worth  it. 

The  PL  generator  {standard)  is  right  on 
the  money,  frequency- wise,  though  as 
mentioned  earlier,  II  is  a  little  on  the  low 
side,  deviation-wise.  In  the  memory 
modes,  the  correct  PL  is  automatically 
keyed  In  on  those  frequencies  where  you 
need  it.  However,  it  oniy  works  In  the  du- 
plex mode,  not  on  simplex. 

Other  nice  features  include  up/down 
switches  on  the  mike  to  help  prevent  auto 
accidents  when  you're  tuning  the  rig,  two 
vfos,  and  three  modes  of  scanning:  memo- 
ry, band  segment,  or  the  entire  band.  I  find 
the  scanning  rate  a  little  sJow  in  the  mem- 
ory mode  and  would  suggest  that  the 
fasttelow  scan  switch  (a  DIP  switch  Inside 
the  rig)  be  left  on  fast  at  all  times.  Other 
nice  touches:  fuses  on  both  the  positive 
and  the  negative  supply  leads.  If  some- 
thing goes  wrong  in  your  car's  elect rical 
system,  you'll  thank  ICOM  for  their  fore- 
thought. The  mobile  mount  is  well  de- 
signed, rugged,  and  functional.  And  final- 
ly, there  is  provision  for  an  outboard  bat- 
tery for  the  memory  in  the  power  piug. 

A  lot  more  could  be  written  about  this 
rig.  and  probabfy  will  be  in  the  months  to 
come.  It  would  suffice  to  say,  however, 
that  with  everything  taken  into  account, 
the  IC-37A  was  well  worth  waiting  for.  It 
may  not  be  too  farfetched  to  suggest  that 
this  may  be  the  next  standard  rig  for  220 
FM.  The  IC-37A  is  priced  at  about  $450 
(without  synthesizer  option). 

For  further  Information,  contact  ICOM 
America,  trtc.t  21 12-11 6th  Ave.  NE,  Bette- 
vue  WA  98004;  {206H54-8155.  Reader  Ser- 
vice number  484. 

Art  Reis  K9XI 
New  Lenox  IL 


NCG  7-21^50 

If  you  didn't  know  to  begin  with,  you 
probably  wouldn't  be  able  to  tell  that  this 
little  transceiver  is  a  QRP  rig.  On-the-air 
reports  are  very  satisfying,  with  praise  for 
good  audio  and  clean  CW  keying.  The  re- 
ceiver compares  very  favorably  with 
others  IVe  used,  particularly  with  respect 
to  recovered  audio.  It's  crystal  clear  and 
plenty  loud  when  you  want  it  to  be. 

What  I'm  talking  about  is  NCGs  newest 
Import  from  Japan— a  neat,  small,  three- 
band  quality  package  that  sells  for  £445. 
The  7-21-50  seems  to  fill  a  gap  between 
[he  full-house  transceivers  that  cost  ^tn 
arm  and  a  leg  and  those  which  offer  only 
CW  or  a  single  band. 

If  you're  wondering  about  coverage, 
you  get  300  kHz  on  40  meters,  450  kHz  on 
15  meters1  and  500  kHz  on  6  meters! 
That's  right — six  meters.  As  you  may  have 
guessed,  these  three  bands  are  permitted 
in  Japan  for  the  Class-B  (ten-Watt}  group 
of  operators  who  build  their  skills  {con si d- 
erable,  at  that)  while  using  Jow  power. 


IC-37A 

Spec 

Measured 

Power  requirements 

13.8  volts 

high  power 

6/5  Amps 

62  Amps 

low  power 

3.0  Amps 

2.4  Amps 

receive 

0,5  Amps 

Rf  output 

25  Watts 

23,5-25.5  Watts 
(adjustable) 

Rf  output/input 

50  Ohms 

impedance 

Receiver  sensitivity 

0.2  iNIm, 

0,2  jiV/m, 

12dBSinad 

12  dB  Sinad 

Maximum  frequency 

±5  kHz 

±6  kHz 

deviation 

Spurious  emissions 

60  dB  below  carrier 

65  dB,  white  noise 
75  dB,  harmonics 

60  dB,  others 

Don't  sneeze  at  ten  Watts,  however,  be- 
cause it's  enough  for  worldwide  commu- 
nications under  favorable  band  condi- 
tions. In  a  little  over  an  hour  of  part-time 

operating,  I've  been  able  to  work  Arizona 

on  15-meter  phone,  New  Mexico  on  15 
CW,  Kansas  on  40  CW\  and  Virginia,  South 
Carolina,  and  Tennessee  on  40  phone. 
Nope,  I  haven't  worked  any  six-meter  sta- 
tions yet,  but  I  haven't  heard  any  ei- 
ther— in  spite  of  considerable  listening,  Pe- 
terborough, New  Hampshire  Is  not  exactly 
the  hub  of  VHF  activity  these  days,  and 
we're  Just  far  enough  from  3oston  (with 


lots  of  hills  in  between)  to  be  unable  to 

pick  up  their  local  6-meter  activity.  During 
the  time  I  have  been  listening  on  six,  there 
hasn't  been  any  sporadic^  propagation, 
either.  There's  no  doubt  in  my  mind  that 
the  results  on  six  will  be  as  favorable  as 
those  on  the  other  two  bands  as  soon  as 
things  J'hotten  up"  a  bit. 

Circuit  Features 

The  local-oscillator  section  uses  a 
phase-iocked  loop  system  in  which  the 
vfo  output  is  used  as  one  input  for  the 
phase  comparator  and  a  mixed-down  vco 
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The  NCG  7-21-50. 


NCG  7-21-50 


Size 

9-3/4"  X  4-3/8"  X  11-3/4T1 

11  pounds 

Frequency  Range 

40  meters— 7.0-7,3  MHz 

15  meters— 21,0-21,45  MHz 

6  meters— 50.0-50.50  MHz 

Mode 

SSB— lower  on  40-meter  band,  upper  on 

15-  and  6-meter  bands 

CW— all  bands 

Stability 

From  one  minute  to  sixty  minutes  after 

switch-on,  within  ±  1  kHz.  Thereafter, 

within  100  Hz  per  thirty  minutes 

Power  (Input/Output) 

26  Watts  PEP  input 

10  Watts  PEP  output 

Power  Supply 

ac— 120  V,  60  Hz 

dc— 13.8  V  ±  10%  (negative  ground) 

Antenna  Impedance 

50  Ohms,  nominal  unbalanced  coax 

Suppression 

SSB— 50  dB  or  more  (1.5-kHz  modulating 

frequency) 

Carrier— 40  dB  or  more 


Spurious— 40  dB  or  more  (40  and  15 

meters);  60  dB  or  more  (6  meters) 

Receiver 

Single  conversion  superheterodyne  us- 

ing  a  9-MHz  f-f  on  SSB  and  an 

8.9993-MHz  l-f  on  CW 

Sensitivity 

Better  than  0.25  microvolts  for  a  10-dB 

sm 

Selectivity 

SSB:  -6dB  ±1.1  kHz,  -60dB  ±3  kHz 
maximum 

CW:  -  6  dB  +  200  Hz,  -60  dB  ±  3  kHz 
maximum 
Image  Ratio 
Greater  than  60  dB 
l-f  Rejection 
60  dB  or  greater 
Other  Spurious 
70  dB  or  greater 

Delta  F  (Incremental  Tuning)  Range 
±1.5  kHz 

Audio  Output  Power 
Internal  speaker— 0,5  W  at  10%  distor- 
tion at  8  Ohms  nominal 
External  speaker— 1.5  W  at  10%  distor- 
tion at  8  Ohms  nominal 
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signal  is  used  for  the  other  input.  With  this 
arrangement,  the  vco  output  can  be  used 
as  is  tor  the  local-oscillator  signal.  This  re- 
duces internal  beat  noise  during  recep- 
tlon  and  minimizes  production  of  spuri 
ous  signals  during  transmission.  The 
phase-comparator  frequency  is  In  the 
700-kHz  range,  which  tends  to  reduce  ad- 
erse  S^N -ratio  effects  sometimes  found 
with  normal  PLL  systems.  The  transceiv- 
er's frequency  stability  is  exactly  the 
same  as  that  of  the  vfo,  which  can  be  quite 
good  through  the  use  of  temperature  com- 
pensation and  the  fact  that  it  is  a  low  fre- 
quency {in  the  3-MHz  range)  to  begin  with. 
In  the  receiver  section,  switching  be- 
tween lower  sideband  and  upper  side- 
band ts  automatically  accomplished 
when  the  bandswitch  is  changed,  ensur- 
ing that  the  proper  sideband  is  always  in 
use  no  matter  which  band  Is  In  use  A 
9-MHz  monolithic  filter  removes  un- 
wanted nearby  signals  from  the  i*f  fre- 
quency, which  is  then  amplified  and  prod- 
uct detected  in  the  usual  manner  by  the 
3-stage  1*1  amplifier.  For  SSBr  the  detected 
af  signal  Is  sent  to  the  audio  amplifier,  hut 
for  CW,  It  first  passes  through  an  op-amp 
active  filter  for  improved  selectivity. 

The  noise  bi anker  employs  an  IC  to  am- 
plify mixer  output  noise,  which  is  then  rec- 
tified and  dc  amplified  before  being  ap- 
plied to  the  i-f  on/off  gating  circuit. 

The  transmitter  uses  the  filter-type  SSB 
generation  scheme,  with  an  M  frequency 
of  9  MHz,  in  a  single-conversion  circuit. 
Voice  signals  are  amplified  by  !ow-noise 
transistors  and  presented  to  a  balanced- 
modulator  IC,  which  produces  a  DBS  sig- 
nal  without    a   earner.   The  0S8   signal 
passes  through  a  monolithic  filter  which 
removes  the  carrier,  result  ing  In  the  de- 
sired SSB  signal.  The  desired  SSB  signal 
is  amplified  by  i-f  amplifier  and  then  fre- 
quency converted  by  a  double-balanced 
mixer  to  the  desired  output  frequency.  An 
LC   bandpass   filter   removes   spurious 
signals  from  the  mixer's  rf  output  signal, 
which  is- then  amplified  to  the  10-W  output 
level  by  a  7-50-MHz  wideband  amplifier. 
The  wideband  amplifier  features  a  push- 
pull    configuration    in    all    three    stages 
(preamplif  icatson,    driver,    and    final 
amplifier),  reducing  distortion  and  cancel- 
ling even  harmonics.  The  amplified  10W 
signal  then  passes  through  low-pass  fil- 
ters for  each  band  to  remove  harmonic 
components,  and  is  then  presented  to  the 
rf  output  connector.  A  portion  of  the  drive 
power  is  rectified  in  a  negativefeedback 
circuit  and  presented  to  the  input  gate  of 
the  FET  i-f  amplifier,  reducing  its  gain  and 
causing  the  ALC  indicator's  LED  to  tight. 
It  is  recommended  that  the  antenna 
vswr  not  exceed  1.5:1  without  the  use  of 
an  antenna  tuner.  It  is  also  suggested  that 
continuous  CW  output  be  Nmited  to  no 
more  than  3  minutes.  For  RTTY  or  SSTV 
use,  the  microphone  gain  control  should 
be  turned  down  to  reduce  the  rf  output  to 
about  50%  or  less  of  the  rated  output  (to 
avoid  excessive  heat  and  damage  to  the  fi- 
nal solid-state  power  amplifiers),  The  op- 
erator is  cautioned  never  to  change  the 
bandswitch  whife  transmitting  or  operate 
the  transmitter  without  an  antenna  con- 
nected to  the  output  terminal— otherwise 
the    power-amplifier   transistor   will    be 
damaged. 

Conclusion 

The  first  (very  slight)  reservation  I  have 
about  this  neat  little  rig  is  the  fact  that  on- 
ly the  "normal"  sideband  is  provided  for 
each  band,  which  effectively  prevents  one 
from  receiving  or  transmitting  on  the  "op- 
posite" sideband.  This  is  something  that  I 
rarely  do,  anyway,  so  the  loss  Is  negligible 
with  regard  to  my  operating  habits.  The 
other  reservation  I  have  is  about  the  ultra- 
fast  tuning.   By  that   I   mean  the   large 
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frequency  excursion  with  each  rotation  of 
the  tuning  dial,  Fortunately,  the  dial  is 
Fairly  firm,  and  a  careful  touch  can  be  de- 
veloped to  tune  In  a  station  without  too 
much  trouble.  Also,  the  buiINn  fine-tuning 
arrangement,  using  the  "delta  FM  con- 
trols, simplifies  matters  greatly.  If  you 
tend  to  be  a  frequency  hopper,  you  will 
like  the  fast  tuning  which  permits  you  to 
jump  from  low  to  high  end  of  any  band  in  a 
few  quick  turns  of  the  knob. 

Otherwise,  I  can't  really  fault  any  as- 
pect of  this  little  rig... not  even  the 
10-Watt  output.  It  would  be  very  easy  to 
provide  a  nice  solid-state  external  linear 
amplifier  that  could  give  the  output  of  a 
more  usual  station  transceiver.  For  the 
low  price  you  pay  compared  to  other  rigs, 
you  won't  be  getting  ail  of  the  bells  and 
whistles,  but  you  will  be  getting  a  really 
good  CW  filter,  good  audio  reports,  and  a 
go-anywhere  transceiver  suitable  for  por- 
table/mobile QRP  operation  on  either  12 
volts  dc  or  110  volls  ac.  You  don't  have  to 
buy  any  kind  of  external  power  supply  and 
you  don't  have  to  buy  a  microphone.  You 
wiM  need  only  a  key  of  your  favorite  type 


and  an  antenna.  Portability,  simplicity, 
digital  frequency  readout,  light  weight, 
small  Size,  a  built-in  speaker,  and  many 
other  things  you'll  like  are  standard  equip- 
ment with  the  NCG  7'21*5Q,  Of  course ,  you 
didn't  expect  big-rig  performance,  and  I 
won't  kid  you  into  thinking  that  you'll  get 
it  every  time. .  ,but  you  will  be  happily  sur- 
prised at  the  reports  you  do  get,  and  even 
happier  with  the  price. 

For  complete  details,  contact  NCG,  PQ 
Box  2331,  Anaheim  CA  93304,  Reader  Ser- 
vice number  487. 

Jim  Gray  W1XU 
73  Staff 


BELDEN  9913  COAX 

Ordinarily,  the  Introduction  of  a  new 
type  of  coaxial  cable  would  not  merit  a 
write-up  in  an  amateur-radio  journal.  How- 
ever, Belden's  new  type  9513  RGnS/U  cable 
is  such  a  radical  departure  from  previous 
RG-8/U-type  cables  that  it  does  indeed 
merit  such  attention — not  only  from  its  in- 
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USING  THE  AO-10  APOGEE  PREDICTIONS 


Apogee  predictions  for  the  month  of  December  are  provided  for  three  sections  of  the 
United  States:  Washington  DC  at  39N  77W,  Kansas  at  39N  95W,  and  California  at  38N  122W. 
Times  are  in  UTC  and  apogee  in  this  case  is  mean  anomaly  128  rounded  to  the  nearest 
whoie  hour.  Use  the  chart  as  a  guide  in  aiming  your  antenna,  then  fine-tune  the  azimuth  and 
elevation  values  to  peak  the  satellite's  beacon  signal.  If  you  require  more  accurate  orbital 
predictions,  contact  AM  SAT  at  PO  Box  27,  Washington  DC  20044. 

AMSAT-OSCAR  10  APOGEE  PREDICTIONS 
DECEMBER  1934 


WASH 

KANSAS 

CALIF 

ORBIT 

DAY 

TIME 

AZ 

EL 

AZ 

EL 

AZ   EL 

zz  ~  ~  —  —  —  — 

1434 

1 

0200 

263 

20 

249 

34 

218  54 

1436 

2 

0100 

256 

30 

240 

44 

197  60 

1433 

3 

0000 

247 

40 

226 

53 

X71  62 

1440 

4 

0000 

240 

42 

215 

53 

160  58 

1442 

4 

2300 

227 

m 

195 

59 

139  54 

1444 

5 

2200 

209 

58 

170 

60 

122  47 

1446 

6 

2200 

197 

57 

160 

56 

119  41 

1448 

7 

2100 

173 

59 

139 

52 

108  33 

1450 

8 

2000 

149 

57 

123 

46 

98  24 

1452 

9 

2000 

143 

51 

120 

40 

97  18 

1454 

10 

1900 

126 

45 

103 

32 

89  10 

1456 

u 

1800 

113 

38 

99 

23 

81   1 

1458 

12 

1800 

111 

32 

97 

17 

1459 

13 

05  00 

273   8 

1460 

13 

17  00 

101 

23 

89 

9 

1461 

14 

0400 

267  18 

1462 

14 

1600 

92 

15 

81 

1 

1463 

15 

0400 

262  20 

1464 

15 

1500 

85 

6 

1465 

16 

0300 

272 

8 

254  31 

1466 

16 

1  500 

83 

1 

1467 

17 

0200 

277 

4 

266 

18 

246  40 

1469 

18 

0  2  00 

272 

6 

260 

21 

238  42 

1471 

19 

0100 

266 

16 

253 

31 

224  51 

1473 

20 

0000 

259 

26 

24  3 

40 

206  58 

1475 

21 

0000 

252 

28 

235 

42 

194  57 

1477 

21 

2300 

243 

38 

222 

50 

170  58 

1479 

22 

2200 

232 

47 

203 

57 

147  56 

1481 

23 

2100 

216 

5  5 

179 

60 

128  50 

1483 

24 

2100 

205 

55 

169 

57 

124  44 

148  5 

25 

20OO 

182 

58 

146 

54 

112  36 

1487 

26 

1900 

158 

58 

129 

48 

102  27 

1489 

27 

1900 

150 

53 

125 

42 

100  21 

1491 

28 

1800 

132 

48 

112 

35 

92  13 

1493 

29 

1700 

]  18 

41 

102 

26 

84   4 

1495 

30 

1700 

115 

35 

101 

20 

83   0 

1497 

31 

1600 

107 

30 

96 

IS 

tended  market,  the  new  800-MHz  cellular- 
radio  service,  but  from  amateur  VHF/UHF 
enthusiasts  as  well. 

What  makes  9913  different  from  other 
conventional  RG-8/U  coaxial  cables  is  its 
construction:  Gelden  uses  a  single,  solid 
#10  copper  wire  for  the  center  conductor, 
then  encases  it  in  a  potyfoam-type  dielec- 
tric. The  difference  is  that  only  a  small, 
spiral-shaped  portion  of  the  dielectric  ac- 
tually rests  against  the  center  conductor. 
The  balance  of  the  dielectric  immediately 
surrounding  the  center  conductor  is— you 
guessed  It — air.  And  air  makes  an  excel- 
lent dielectric  at  VHF/UHF  frequencies, 
which  would  Indicate  good  low-loss  per- 
formance from  50  MH2  through  1000  MHz. 

The  shield  is  clever,  too:  A  thin  film  of 
solid  aluminum  foil  is  durabonded  to  the 
dielectric  to  provide  100%  shield  cover- 
age. Wound  around  this  is  about 
60% -cove rage  tinned  wire  to  facilitate  sol- 
der connections.  The  final  cover  is  the 
black  UV-resistant  poly  Jacket.  All  this  In  a 
cable  that  has  the  same  outside  dimen- 
sions as  conventional  RG-8/U  cables!  The 
best  description  of  9913  would  be  a  cross 
between  hardline  and  GATV-type  RG-59/U 
coaxial  cable. 

As  might  be  expected,  9913  is  not  a  tru- 
ly flexible  line.  It  couid  best  be  described 
as  semi-rigid  coaxial  cable,  as  opposed  to 
rigid-aluminum  or  corrugated-jacket  ca- 
ble, Yet,  the  minimum  bend  radius  is  spec- 
ified at  8  inches.  Try  lhat  with  a  piece  of 
1/2"  hardline  sometime?  9913  will  fit  all 
standard  coax  fittings  for  RG-&7U  cables, 
such  as  UHF  and  IM  connectors  (requiring 
some  modifications  on  the  latter). 

Tests  were  performed  by  the  members 
of  SCORE  (Society  of  Contest  Operators 
and  Radio  Experimenters)  to  determine 
the  actual  toss  an  average  amateur  might 
see  in  normal  use.  Tests  were  made  using 
nothing  more  than  high-power  rf  sources 
on  each  band  and  two  Bird  Model  43  watt- 
meters at  each  end.  Additionally,  a  Bird 
Termallne  coaxial  resistor  was  connected 
at  the  end  to  present  a  constant  50-Ohm 
impedance  to  the  source  through  1  GHz. 
We  swept  an  entire  1000-foot  put-up  on 
every  band  except  1296  MHz,  where  the 
unavailability  of  high-power  -equipment  re- 
sulted in  our  testing  only  a  100-foot  piece 
of  cable-  All  tests  were  done  using  type-N 
connectors  throughout. 

Results  are  shown  in  Fig,  "U  and  they 
are  very  good  indeed.  9913  holds  its  own 
against  most  conventional  transmission 
I  i  ne  s  th  rough  abou  t  30  M  Hi  (\  nc  I  ud  i  ng  Be  I  - 
den's  other  non-standard  RG-8i'U,  type 
8214),  but  there  is  a  dramatic  difference 
above  this  frequency;  Consider  that  most 
conventional  RG-&U  cables  have  over  2.5 
dB  loss  at  144  MHz,  while  9913  comes  in 
almost  1  full  dB  lower.  Not  only  that  a  fig- 
ure of  2.7  dB  per  1 00  feet  at  432  MHz  for  a 
soft  transmission  line  such  as  RG^8AJ  is 
outstanding.  Most  other  cables  will  exhib- 
it a  loss  anywhere  from  3.5-5  dB  at  this 
frequency! 

Clearly,  this  cable  was  designed  with 
the  800-MHz  cellular  user  in  mind.  The 
lucky  hams  who  have  been  able  to  obtain 
lengths  of  9913  (the  factory  has  it  con- 
stantly back-ordered)  have  put  it  to  a  myri- 
ad of  uses,  Several  are  even  using  it  as 
feediines  for  antennas  at  up  to  1296  MHz. 
Two  amateurs  In  Florida  are  claiming  a 
QRP  DX  record  on  1296  MHz  using  350  mi- 
crowatts through  about  100  feet  of  9913  to 
loop  yagis,  The  distance  worked  was  over 
320  miles!  Some  simple  math  will  tell  you 
that  only  about  half  the  power  made  it  to 
the  antenna — a  pretty  impressive  record , 
in  any  event.  Try  that  with  conventional 
RG-S  and  the  loss  will  be  about  8-10  dB 
per  100  feet. 

Here  at  KT2B  I  use  9913  for  65-foot-long 
transmission  lines  at  144  MHz  and  for  pig- 
tails on  432  and  1296  from  1/2"  hardline. 


The  loss  at  144  MHz  compares  favorably 
with  1/2"  hardline  and  the  loss  at  1296  is 
only  about  2  dB  worse  than  Prodeiln  1/2" 

Spir-Q-Line  cable,  which  uses  a  similar 
spiral  dielectric.  9913  works  exceptionally 
well  at  HF  as  a  high-power  coaxial  line. 
The  large  center  conductor  can  handle 
many  Amps  of  rf  current  and  the  dielectric 
will  not  break  down  as  easily  as  regular 
RG-MJ.  Our  group,  SCORE,  is  currently 
testing  9913  for  use  as  coaxial -balun  ma- 
terial on  20-  and  1 5-meter  beams. 

Now— about  using  coaxial  connectors. 
If  you  prefer  PL-25EWUHF-type  connectors, 
you  will  find  the  installation  the  same  as 
with  regular  RG-BAJ  cable.  The  #10  center 
conductor  makes  a  snug  fit  into  the  center 
pin.  The  braid 5  however,  is  somewhat 
tricky  to  secure.  I  suggest  tinning  the 
braid  lightly  with  a  soldering  iron  of  no 
more  than  40  Watts  rating.  Do  not  use  a 
100/150-Watt  gun,  as  you  run  a  risk  of 
melting  or  distorting  the  dielectric  J  This 
will  ruin  the  performance  of  the  cable  and 
likely  cause  a  severe  Impedance  bump  at 
the  joint.  If  you  lightly  tin  the  braid,  then  it 
wiil  be  easy  to  solder  through  the  solder 
holes  on  the  piug  and  finish  the  connec- 
tion. Again,  use  a  low-wattage  iron.  Don't 
try  to  remove  the  aluminum  foil  from  the 
center  dielectric  when  you  pull  the  braid 
back  either.  At  50  MHz,  144  MHz,  and  220 
MHz,  it  is  a  very  good  idea  to  use  PL-259s 
with  a  Teflon™  dielectric.  Amphenol 
makes  these  and  several  radio  distribu- 
tors sell  them  for  about  $2.00  each. 

Type-N  connectors  are  another  story. 
Since  this  is  a  relatively  new  cable,  it'll 
take  some  time  before  the  major  connec- 
tor manufacturers  come  out  with  a  50- 
Ohm  fype-M  plug  that  will  accommodate  the 
#10  center  conductor.  Until  then,  you1  It 
have  to  do  as  I  did  and  file  down  the  center 
pin  until  it  is  about  #12  in  diameter.  It  is 
frustrating,  but  the  results  are  worth  it 
Additionally,  you  should  try  to  use  con- 
nectors that  employ  both  a  front-washer 
contact  (between  the  braid  and  shell)  and 
a  back  washer  (between  the  rear  nut  and 
rear  rubber  gasket).  Otherwise,  you  are 
likely  to  pull  the  connector  off  the  first 
time  you  twist  it!  9913  depends  on  its  foil 
for  shielding  and  the  braid  is  not  substan- 
tial, so  a  friction  fit  with  conventional 
type-N  connectors  may  be  undependable. 
Ki  ngs  Mfg..  Co.  makes  a  line  of  type-N  con- 
nectors lhat  employ  both  back  and  front 
washers  and  I  recommend  these  highly. 
Failing  that,  you  can  use  regular  type-N 
connectors  if  you  install  a  front  washer 
yourself.  Without  it>  you'll  have  a  loose 
connection! 

in  summary,  Beiden  9913  makes  an  ex- 
cellent all-purpose  flexible  line  with  some 
of  the  characteristics  of  hardline.  Et  is  an 

outstanding  performer  at  VHF  and  UHF( 
and  Is  the  answer  for  those  using  crank-up 
towers  with  VHFJUHF  arrays  on  them. 
9913  is  available  through  dealers  for 
about  43c-48g  per  foot,  in  100-foot 
lengths. 

For  more  information,  write  Beiden 
Corp.,  Etec,  Div.t  Dept.  G,  PO  Box  1980, 
Richmond  IN  47374.  Reader  Service  num- 
ber 486. 

Peter  Put  man  KT2B 
Morris  Plains  NJ 


Frequency 

Loss  in 

in  MHz 

dB/100  ft 

28.0 

0.8 

50.0 

1.0 

144.0 

1.6 

220.0 

2.0 

432.0 

2.7 

1296.0 

5.2 

Fig.  I.  Loss  figures  for  Beiden  9913  coax- 
ial cable,  as  determined  experimentaity. 
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AMATEUR  TELEVISION 


KPA51  WATT70  CM  ATV TRANSMITTER  BOARD 

•  APPLICATIONS:  Cordless  portable  TV  camera  tor  races  &  drier  public  service 
events,  remote  VCR.  etc.  Remote  control  of  R/C  airplanes  or  robots  Show  home 
video  tapes,  computer  programs,  repeat  SSTV  lo  local  ATVera.  DX  depends  on 
antennas  and  terrain  typ.  1  to  40  miles 

•  FULL  COLOR  VIDEO  &  SOUND  on  one  small  3  25xd"  board 

•  RUNS  ON  EXTERNAL  1 3.3  VDC  al  300  ma  supply  or  battery 

•  TUNED  WITH  ONE  CHVSTAL  on  426.25,  434.0,  Of  439,25  rnHz. 

•  2  AUDIO  INPUTS  for  a  low  Z  dynamic  and  line  level  audio  input  found  in  most 
portable  color  cameras,  VCRs.  or  home  computers. 

•  APPLICATION  NOTES  &  schematic  Supplied  lor  typical  external  connections. 
packaging,  and  sysiem  operation. 

•  PRICE  ONLY  $159  delivered  via  UPS  surface  in  the  USA.  Technician  class 
amateur  license  or  higher  required  lor  purchase  and  operation 

WHAT  1$  REQUIRED  FOR  A  COMPLETE  OPERATING  SYSTEM"?  A  TV  set  with  a 
TVC>2  or  TVC  4  420-450  rnHz  to  channel  3  downconverlef  FOcim  antenna,  and  coax 
cable  to  receive  Package  up  the  KPA5.  add  12  to  m  vox  antenna,  and  any  TV 
camera  VCR.  or  computer  with  a  composite  video  output  Simple,  eh7 

CALL  OR  WRITE  FOR  OUR  COMPLETE  CATALOG  *  more  imp  on  alv 
downoonverters  antennas,  cameras,  etc   or  who  is  on  m  your  area 

TERMS:  Visa  Mastercard  or  cash  omy  UPS  COO  by  le*ephone  or  mail  Telephone 
orders  4  postal  MO  u&uatty  shipped  wt thin  2  days  al  other  checks  must  dear  before 
shipment.  Transmitting  equipment  aoW  onry  to  licensed  amateurs  vefmed  in  !$34 
Calibrate  Cabt  ■nclude  sales  tax 


(818)  447-4565  tn-f  Sam-6pm  psL 

P.C,  ELECTRONICS 

Tom  W60RG       Maryann  WB6YSS 


^ 


2522  Paxson  Lane 
Arcadia  CA  91006 


orbit  is  the  Official  Journal  for  the 
Radio  Amateur  Satellite  Corporation. 

For  a  SAMPLE  COPY  please 
send  $2  to 


(AMSAT),  P.O.  Box  27,  Washington,  DC 

20047. 


NEW-TECHNOLOGY   HIGH-QUALITY 


AFFORDABLE  TRANSCEIVERS  FOR  ALL.      WINNERS  IN  COMPARISON  HANDS  DOWN' 


10/160  M 
HF  TRANSCEIVER 


40-15-6  M  NEW 
TRI-BANDER 


15  M 
15  METER  MOBILE 


JUST  SLIGHTLY  AHEAD! 

4  MEMORYS  -  3  WAY  AUTO  SCAN, 
DUAL  VFO.  IF  SHIFT,  CW-W\  400  Hz, 
CW.-N  200  Hz  ALL  9  BANDS  PLUS 
MARS,  BUILT  IN  AC/DC  POWER.  SSB. 
CW  OR  RTTY.  LF.  TUNE  3-STEP 
TUNING  SPEED,  200  WATT  PEP, 
MICROPHONE  IMPEDANCE  600-50K 
OHM  HAND  MIC.  INCLUDED, 

$849.50 


NCG 


WITH  THE  QUALITY  YOU  HAVE 

40. 15  AND  6  METERS  ARE  YOUR  BASE 
STATION  OR  MOBILE  WITH  AC/DC 
BUILT  IN  POWER  SUPPLY  CW-N  200 
Hz  OR  USB,  2.S0239  ANTENNA  CON- 
NECTORS, HAND  MIC  BUtLT  IN  TVI 
FILTER  LITTLE  TO  NO  TV  INTER- 
FERENCE, 20  WATTS  PEP,  MARS  ON 
40  AND  6  METERS. 

$445.50 


ALWAYS  LOOKED  FOR! 

A  GREAT  ORP  RIG  WITH  THE  BIG  RIG 
SIGNAL.  2  WATTS  OR  10  WATTS  OUT, 
BUILT  IN  CW  SIDE  TONE.  DIGITAL 
DISPLAY,  HAND  MIC.  TOP  MOUNTED 
SPEAKER  MOBILE  BRACKET,  RIT  OR 
FINE  TUNE  TX&RX  ±4KHzp  21  TO 
21.450  MH*  SIGNAL  TO  NOISE  MORE 
THAN  10dB  DOWN 


$249.50 


90  DAY  WARRANTY  ON  ALL  TRANSCEIVERS  -  DIRECT  FROM  NCG  OR  YOUR  DEALER 


^254 


WE  HAVE  1.2  GHz  BASE/REPEATER  &  MOBILE  ANTENNAS 


1275  N.  Grove  Street.  Anaheim.  CA   92B06    {714)  630-4541 


NOTE:  PRICES  AND  SPECIFICATIONS  SUBJECT  TO 
CHANGE  WITHOUT  NOTICE  OH  OBLIGATION 


p*  See  List  of  Advertisers  on  page  80 
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QPECIAL  EVENTS 


Ustings  tn  this  column  are  provided  free  or 
cnarge  on  a  space-available  bam  5  The  toh 
towing  information  should  be  included  m 
every  announcement:  sponsor,  event,  daw. 
Ume,  place,  city,  state*  admission  charge  {it 
anyk  features  taihtn  frequencies,  ana  tne 
name  of  whom  to  contact  tor  further  informa- 
tion Announcements  must  be  received  toy  73 
Magazine  by  the  first  of  the  monm.  two 
months  prior  to  the  month  tn  whtcit  the  event 
takes  piace  Mail  to  Editorial  Offices.  73  Mag^ 
ailne.  Pine  St,  Peterborough  NH  03458 


BULLHEAD  CITY  AZ 
NOV-OEC 

Bullhead  City.  Arizona  and  tne  West-^; 
Anzona  Radio  Club  will  |om  forces  10  ceie- 
Drate  an  historic  occasion  Bullhead  Cily, 
a  well  established  commumi/  on  me  Coi 
Of  ado  Rtver,  became  incorporated  in  laie 
August  and  is  now  the  newest  city  tn  the 
state  of  Arizona.  In  honor  of  this  occasion, 
during  ihe  rnonihs  ol  November  and  De- 
cember any  station  working  a  member  of 
the  Western  Arizona  Radio  Club  will  be  of- 
fered an  attractive  ceriHicale  All  amateur 


bands  will  be  operated,  including  2  me- 
ters. A  OSL  and  an  SASE  (6.5"  x  9M)  will 
be  required  (Include  two  extra  20-ceni 
stamps  for  a  bonus  information  package} 
Address  your  request  to  WARC,  PO  Box 
416.  Bullhead  City  AZ  86430, 


FARIBAULT  UN 
DEC  1 

The  annual  Handt-Harn  Winter  Hamfesl 
will  be  held  on  Saturday,  December  1 
19S4,  at  the  Eagles  Club  in  Faribault  MN 
Registration  Witt  begin  at  9DQ  am.  There 
will  be  a  Handi-Ham  equipment  auction,  a 
program  and  dinner  at  noon.  Talk-in  on 
ABIJ%-  for  mors  information,  contact  Don 
Franz  WiFTT.  1114  Frank  Avenue.  Albert 
Lea  MN  56007. 


SANTA  CLAUS  IN 
DEC  1-2 

The  Pike  County  Amateur  Radio  Club  of 
Winslow  IN  will  operate  station  W9CZH 
beginning  at  170QZ.  December  f,  1984.  ujv 
(il  1700Z  December  2.  1384.  The  approxi- 


mate frequencies  will  be  3.925.  7.265, 
14^66,  and  21,395  phone,  7.133  CW,  and 
146^52  FM.  A  special  QSL/Xmascard  post- 
marked from  the  Santa  Clans  Posi  Office 
will  be  sent  upon  receipt  of  an  SASE  lo 
W9CZH.  Hft  1,  fio*  311,  Winslow  IN  4759B. 


EVERGLADES  NATIONAL  PARK 
DEC  1-2 

The  Everglades  ARC  win  operate  spe- 
cial-event station  W4SVI  on  December  1 
and  2.  1984,  to  commemorate  the  37th  an- 
niversary of  the  dedication  ol  the  Ever- 
glades National  Park.  W4SVI  will  operate 
from  Flamingo  on  Ihe  southern  tip  ot  Flor- 
ida between  13002  and  230Q2  both  days 
Frequencies:  lower  edge  ol  the  10-to-40- 
meter  General  phone  bands  as  well  as 
146  52  FM.  Certificate  for  large  SASE  to 
Everglades  ARC,  1451 1  SW  287  Street.  Lei- 
sure City  FL  33033,  Enclose  your  OSL  card 
for  display  at  ihe  Miami  Hamboree  in 
February 


BETHLEHEM  PA 
DEC  21-23 

The  Del  a  ware  Lehigh  Amateur  Radio 
Club  (W3QK)  in  conjunction  with  the 
Christmas  Cllyf  Bethlehem  PA.  will 
operate  December  21-23.  1984,  from 
150OZ  to  Cr200Z,  on  frequencies  3990  kHz, 
7299  kHz,  14.22S  kHz,  21,325  kHz,  and 
28.525  kHz.  For  a  certificate  of  com  act. 


send  a  large  SASE  to  DLARC  W30K, 
Greystgne  Building,  Graced  ale,  Nazareth 
PA  18064, 


SOUTH  BEND  IN 
JAN  6 

A  hamfesl  swap  and  shop  will  be  held 
on  Sunday.  January  6. 1985.  at  the  Century 
Center,  downtown  on  US  33  Oneway 
North  between  the  St  Joseph  Sank  Build 
ing  and  the  river;  South  Send  IN.  Open 
tables  are  St  .00  per  foot  in  a  carpeted  half- 
acre  room.  The  Industrial  History  Museum 
is  in  the  same  building.  Four -lane  high- 
ways lead  to  the  site  from  all  directions 
Talk-in  on  J52I52.  .99^,  B3/.33.  JBtJB, 
.B9r\09.  and  14529,  For  more  information, 
contact  Wayne  Werls  K01XU.  1889  River- 
side Drive.  South  Bend  IN  46616,  or  phone 
C219+2333507 


WEST  ALLIS  Wl 
JAN  12 

The  West  Atlis  Radio  Amateur  Club  will 
sponsor  the  "Original"  Annual  Midwinter 
Swapfest  on  Saturday.  January  12,  1985. 
beginning  at  800  am.  at  the  Waukesha 
County  Expo  Center  Forum  (take  1-94  to 
Co.  F,  south  to  FT.  west  lo  Expo),  Admis 
son  is  $2.00  in  advance  and  S3  00  at  the 
door.  Four-toot  tables  are  S30G  in  ad- 
vance (December  31  st  deadline)  and  $4  00 
ai  the  door,  Food  will  be  available.  For 


RTTY 


••23 


FLESHER  CORP. 


TU  470  Full  Featured 
RTTY/CW  Terminal  Unit 
Call  For  Special  Prices 
1800  HAM  RTTY 

PO  BOX  976  •  TOPEKA.  KS. 


RTTY  FACTORY^ 
INVENTORY  REDUCTION  SALE 

•  DM  170  •  TU  170  *  TU170A  •  TU  1200 
«  TU-470  •  All  Reduced  For  Big  Savings 

Call  Today    1-800-HAM-RTTY 
FLESHER  CORP.  •  P  0  BOX  976  *  TOPEKA.  KS. 


TRS80*  RTTY/CW 


ROM  116    tit 

RTTY/CW   5 


•TRADEMARK 
OF  TANDY  CORP 


FLESHER  CORP.  *  PO  BOX  976  •  TOPEKA,  KS 

1-800-HAM-RTTY     „nr 


RTTY  TODAY 

MODERN  GUIDE  TO  AMATEUR  RADIOTELETYPE 


RTTY  TODAY 


JUST  RELEASED 


$8 


95 


PLUS  SI  75 
Shipping  and 
Handling 


^179 

UNIVERSAL  ELECTRONICS.  INC. 

4555  Groves  RcL  Suite  3 

Columbus,  Ohio  43235 

Tel.  No.  ($14)866-4606 

dealer  inquiries  invited 


"FITY  TODAY"— ihe  only  up-lo*date 
handbook  on  RTTY  available,  covering  all 
phases  ot  radio-teletype.  Answers  many 
questions  asked  about  amateur  RTTY.  Ex- 
tensive  sections  fully  cover  the  home 
computer  tor  RTTY  use. 

Authored  by  Dave  Ingram,  K4TWJ,  a 
noted  authority  on  RTTY.  WrMlen  m  a 
clear  concise  manner,  all  material  is  new 
and  up  to  date  and  covers  the  most  receni  ly 
developed  RTTY  equipment  and  systems. 
RTTY  TODAY  is  fully  illustrated  wiin 
photos,  diagrams,  RTTY  station  set-ups 
and  equipment  The  latest  information  on 
Ihe  new  generation  RTTY.  Just  published 

■RTTY  TODAY  —Table  of  Contents 

Chap.  1     The  Eictting  World  ot  Amateur 

RTTY 
Chap,  2     Operating  Parameters  and 

Concepts  of  RTTY 
Chap.  3     Straight  Talk  on  Home  Con> 

puters  and  RTTY 
Chap.  4     HTTY  Systems  tor  Home  Com- 
puters 
Chap.  5     RTTY  Converters  You  Can 

Build 
Chap.  6     Dedicated  RTTY  Terminals  and 

Systems 
Chap.  7     Mew  Mini-RTTY  Systems 
Chap.  B     Fascmat mg  RTTY  Outside  the 

Amateur  Bands  Press— Military 

—Weal  tier.  Etc 
Chap.  9     Frequency  List  of  Commercial 

Press  Services 
Chap.  10  Secrecy  and  Other  Codes 

Used  in  Ftadioteletype 
Chap,  1 1  Tables  of  Abbreviations  Used 

in  RTTY 


coaxia  I  R .  F. 

antenna  switches 


■MWX 


#594 


*595 


BW 


Heavy  Duty  switch  for  true 
1  Kw  POWER  -  2  Kw  P.E.P. 

Single  Pole,  3  Position. 
Desk  or  wall  mount 
All  unused  positions  grounded 

#  593 -  UHF connectors/  $27.25 ' 

#  596 -  BNC connectors/  $36-50  # 

2  Pole,  2  Position,  bypasses 
linears,  reflectometers,  antenna 
tunefS.  etc 

#594  -  UHF  connectors  /  $34.25  * 

Single  Pole.  5  Posrtioa  all  unused 
positions  grounded. 

#595  -  UHF  connectors  /  $32.00  * 
#597  ■  BNC  connectors/  $46.50* 

"  Shipping  and  handling  for  any 
item  add  $2  each 

AiX  OUR  PRODUCTS  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quality  Communication  Products  Since  1932 
At  your  Distributor  write  or  coil 
10  Canai  Street  Snsrcri  PA    19007 

(215)  78ft-55«1 


VfiA* 
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tickets,  send  an  SASE  to  WAR  AC  Swap- 
tost,  PO  Bo*  1072.  Milwaukee  Wl  53201. 

RICHMOND  VA 
JAN  13 

The  Richmond  Amateur  Telecommuni- 
cations Society  will  sponsor  the  eighth 
annual  Richmond  Frost i est  on  Sunday. 
January  '3.  1985,  from  8:3(3  am  to  3:30  pm, 
a  I  the  Virginia  Slate  Fa  >rg  rounds.  General 
admission  rs  $4.00  Flea  markel  spaced 
are  S3. 00  without  a  table  and  $7.00  with  an 
8 -foot  I  able  Booths  with  si  da  curtains 
and  backdrops  are  available  to  dealers 
and  exhibitors  and  the  building  win  be 
open  Saturday  afternoon  tor  setup  (there 
will  be  armed  security  at  ail  times}.  The  en- 
tire show  will  be  indoors  with  no  outside 


lajlgalmg.  The  deadline  for  booths  is  De- 
cember 30,  1964,  and  for  the  flea  markel 
January  1Q.  1965.  For  more  information, 
write  Richmond  FrosifesL  PO  Box  1070+ 
Richmond  VA  23208,  of  call  Bill  Scruggs 
N4DDM  at  [S04v3?2^206- 

SOUTH FIELD  Ml 
JAN  20 

The  Southheld  High  School  Amateur 
Radio  Club  will  sponsor  its  20th  annual 
Swap  and  Shop  on  January  20,  1985,  from 
8:00  am  to  3:00  pm,  at  Southfield  High 
School.  24675  Lahser,  Southfield  Ml.  Ad- 
mission is  S2.5Q.  Two  8-foot  reserved 
tables  are  S20.00  and  each  addtional  re- 
served table  is  $10.  DO  (paid  in  advance). 


Tables  will  be  available  a\  the  door.  Doors 
will  open  at  6:00  am  lot  exhibitors.  There 
wilt  be  plenty  of  parking  and  food.  All  prof- 
its go  toward  electronics  scholarships 
and  to  support  the  activities  of  the  South- 
'ieSd  High  School  Amateur  Radio  Club 
For  more  information,  advance  ticKeis 
and/or  reservations,  write  Mr  Robert 
Younker,  Soumfield  High  School,  24675 
Lahsef .  Soul hf i eld  Ml  48034  Indicate  with 
your  reservation  whether  you  will  need 
wall  space  andior  electrical  outlets.  All 
labia  reservations  will  be  confirmed. 

YONKERS  NY 
JAN  27 

The  Yonkers  Amateur  Radio  CJub  will 


sponsor  the  Yonkers  Electronics  AucHon 
on  Sunday,  January  27,  1985,  from  9:00  am 
to  3:00  pm.  at  Lemko  Hall.  556  Yonkers 
Avenue,  Yorkers  NY.  Admission  for  buy- 
ers and  setters  is  S3.00  each,  children 
under  8  will  be  admitted  free.  New  and  used 
equipment  will  be  auctioned  and  can  be 
inspected  from 9:00 am  to  1000  am.  There 
will  be  plenty  of  seats  and  parking  and  the 
auction  will  start  at  10:00  am  sharp.  Unlim- 
ited free  coffee  will  be  available  all  day- 
The  club  will  charge  a  l0*/e  commission 
on  the  first  $100  and  5%  on  the  remainder 
on  successful  sales  only.  Talk-in  on 
1 48,2657/1 46.865R,  140, 1 5CH7445. 1 50R. 
and  .52  direct.  For  more  information,  write 
YARC,  53  Hay  ward  Street.  Yonkers  NY 
10704.  or  phone  (914)-96S-1 053. 


The  Best  Place 

To  Find 

New  &  Used 

Electronic 

Equipment 

Buy-Sell -Trade 

Our  Sth  Year 


fun  &  volts 


CO*Vui-Ens 


TtlT 


^Ot*pfm>n- 


hi  uAUMTw« 


NUTS  &  VOLTS 

MAGAZINE 

PO  BOX  I  M  l-G  •  PLACENTIA,  CA  92670 

714*632-7721  ^137 

JOIN  /000s  OF  READERS  NATIONWIDE 

U.S.A.  SUBSCRIPTIONS  (monthly) 
I  Yr-$  15.00  1st  Class;  $10,00  3rd  Class 
I  LIFETIME  -  $35,00  -  3rd  Class  Mail  Only 


With  Free  Gasified  Ad 


ANTENNA  TUNER 
Viewstar  -  Mod.  VS300A 

Fully  Assembled      cqq  qc 
and  Tested 

Plus  S3  00  Shipping  &  Handling 


MATCH  MOST  ANTENNA-FEEDUNE 
COMBINATIONS  TO  YOUR  RIG 

MATCHES:  dipoles.  inverted  vees,  beams  quads, 

verticals,  mobile  whips,  random  wire,  efc  thai  are  ted  by 

coax,  balanced  line  or  single  wire 

MAXIMUM  POWER:  300  watts  RF 

INPUTS  (selectable  from  front  panel): 
3-coax:  1  direct,  2  direct  or  thru  inner 
1 -balanced  line  (4  t  batun  inc  )  or  single  wire 

IN-LINE  CALIBRATED  WATTMETER  INCLUDED 


ALSO  IN  STOCK 

KITS:  lor  HF.  VHF.  UHF  &  Test  Equipment 

COMPONENTS:  Toroids,  Rods  &  Beads.  Resistors, 
Inductors.  Capacitors,  Antenna  Components  &  Wire 

1984-85  CATALOG  50C 


454 


RADKXW 

Boi  411S  Greenville,  NH  03048 
(603)  878-1033   telei  887697 


NEW  PRODUCT 


DENTRON  QRV-1 


SPECIFICATIONS   QRV-1 

All  Solid  state  construction 

Four-place  digital  display 

No  tune-up 

Full  break-in  CW 

Internal  adjust  CW  stdetone  volume 

*$'  meter  for  receive  and  transmit 

5  watts  power  output  CW 

Battery  operation  possible  due  to  low  current 

consumption 

Transmitter  spurious  emissions  all  down  40  DB 

Direct  conversion  receiver 

CW  narrow  and  wide  positions  for  receive 

Receiver  sensitivity:  0.5  uV  10db$n/N 

IDEAL  AS  A  BEGINNER'S  RIG/WONT  BUST  YOUR 

POCKET  BOOK! 


DENTRON 


Div.  of  Collco  Electronics.  Inc. 
223  North  Michigan  Avenue   -    P  O   Box  *84S 

Edgerton,  Onto  43517 
419-298-2346 

Qui  Or  State  Call  Tqll  FREE  1  600-922  6B98  ^28/ 


Your  Ham  Tube 

Headquarters! 


Call  Toll  Free  800-221-0860 
Tubes 


3-400Z $85.00 

3-500Z 85.00 

4-400A 80.00 


4CX250B 

572B 

811A 

813... 
6146B 
6360 . , 
6883B 


m        w       m       -m 


******** 


.55.00 
.  55.00 
.  12.00 
.  30.00 
. .  7.00 
. .  4.25 
. .  6.75 


7360 .... 
7735A  .  . 

8122 

8 1 56 .... 

8643 

8844 

8873 ...... 

8874 ...... 


i   ■   .**»** 


.$10-00 
.  27.50 
.  110.00 
.  .12.50 
-.82.50 
26.50 
.175.00 
.  1 95.00 


8877 495.00 

8908 1 2,50 


Semiconductors 

MRF  245/SDl416.$30.00      MRF644   . .     $23.95 

MRF  454 1495      SD1088  19.95 


MRF  455. 


I — r.  ■-  JC>    .     ,     .     . 

UG 175/1 76 


UG255/U 2,50  ea 

UG273/U 2.25  ea 


. .  10.95      2N3055 95.00 

2N60B4 12.50 

RF  Connectors 

10/S4.95      M358 2.50  ea. 

M359. 1.75  ea 

Type  MN,T  Twist  on 
(RG8/u) $4.75  ea. 

Minimum  Order  $25.00 


.10/8.95 
.  10/1.60 


IJMo 


Allow  $3.00  mirv  for  UPS  charges 


COMMUNICATIONS,  Inc. 
^M1  2115  Avenue  X    Brooklyn,  NY  11235 

SERViNG  THE  INDUSTRY  SINCE  t922  Phone  (21  2)  646-6300 

Call  CECO  For  Your  CCTV  Security  And  Color  Production  Requirements 


See  List  ot  Advertisers  on  page  80 


73  Magazine  •  December,  1984     71 


ARTER  'N1  BUY 


irxJividiiaKnofvcommerctal)  . .  15t  per  word 

Commercial  50cperword 

Prepayment  by  Check  or  money  order  »s  requited  with  your  ad-  No  discounts  Of 
commissions  are  available.  Please  make  your  payment  to  73.  Rales  lor  multiple 
insertions  are  available  on  request 

ADVERTISING  COPY 

Advertising  must  pertain  to  amateur  radio  products  or  services,  Ho  spec  tat 
layouts  or  positions  are  possible  Ait  advening  copy  must  be  submitted  type 
written  (doubte-s paced)  and  must  include  full  name  and  address.  Copy  limited  lo 
100  words,  maximum  Count  only  words  in  tern  Address,  free 

73  cannot  verify  advertising  claims  and  cannot  be  held  responsible  tor  claims 
made  by  the  advertiser.  Liability  will  be  limited  lo  making  any  necessary  correc- 
tion in  the  next  available  issue.  73  reserves  the  right  to  reject  any  copy  deemed 

unsuitable, 

MATERIALS 
Send  to  Advertising  Department,  73,  Elm  Street.  Peterborough  NH  03458. 


MOBILE  IGNITION  SHIELDING.  Free  litera- 
ture Estes  Engineering,  930  Marine  Drive, 
Port  Angeles  WA  98362.  BNB0O6 

WANTED:  Cash  paid  for  used  speed  radar 
equipment   Write  or  call:  Brian  R   Esti 
man,  PO  Box  8141.  Nortttfietd  1L 
1312^2518901   BNB030 

MILITARY  TECHNICAL  MANUALS  for  old' 
and  obsolete  equipment  6G-page  catalog, 
$300.  Military  Technical  Manual  Service. 
2266  Senasac  Ave ..  Long  Beach  CA  90615. 
BNB045 

MAGICOM  fiF  SPEECH  PROCESSORS- 
Add  6  dB  ot  avefage  output  with  genuine  rf 
clipping  in  your  transmit ter's  W  stage 
Custom  engineered  tor  Kenwood  TS*12Q+ 
TS  130.  TS-430.  T5-H0\  TS-530,  T5-B20; 
Drake  T4X.  TR-7;  Vaesu  FT-102.  Excellent 
speech  quality,  simple  installation,  af- 
fordable prices!  SASE  for  data  and  cos  I. 
Magi  com,  PO  Box  6552  A,  Bel  lev  ue  WA 
98007.  8NB101 

REPAIR,  alignment  calibration.  Collins 
written  estimates,  $25;  non-Collins.  £50 
K1MAN,  (2Q7M95  2215.  BNB117 

IMRA— International  Mission  Radio  Asso^ 
ciation  helps  missionaries  by  supplying 
equipment  and  running  a  nei  for  ttiem  dally 
except  Sunday,  V4.280  MH2.  1900-2000 
GMT  Br  Bernard  Frey,  1  Pryer  Manor  Rd.. 
Larchmom  NY  10539  BNB123 

ELECTRON  TUBES:  Receiving,  transmn- 
ting,    microwave,  .  .alt    types    avaitable 


K 


Large  stock  Next-day  delivery  In  mosl 
cases.  Daiiy  Electronics,  1412G  Willow 
Lane,  Westminster  CA  92683;  (714^894 
1368.  BNB150 


HAMSWL  SOCIETY  tor  unity  oi 
t nought  &  learning.  Open  to  all-  Many  top- 
ics, awards,  free  ad  space  m  periodical, 
society  net.  museum  participation.  Snack 
pics  &  QSLs  welcome,  Writers  needed. 
SASE  for  info  to  RCSW,  32  Apo'egate, 
Bennington  VT  05201.  BNB197 

CHESS  PLAY£flS— Radio-chess  sched- 
ules, matches,  loumamems.  Details  K2Vj, 
Box  682,  Cologne  NJ  08213.  BNB20? 


COMMODORE  64  OWNERS:  Now  a  custom 
CW  cartridge  with  your  name  and  call. 
Send  ami  receive  up  to  30  wpm  with  spin 
screen  display.  Complete  with  instruc- 
tions and  schematics  for  home-brew  inter- 
face only  S39.95.  Custom  CW  2.0  from  ALC 
Electronics,  71 B  W.  Coral  Ave.,  Ridgecreat 
CA  93555;  (819^375-7203  BNB2Q6 

CX7  REPAIRS.  Mark  Mandelkern,  2315 
Derby  St.,  Berkeley  CA  94705;  (415)649 
9210.  BNB213 

SCHEMATICS:  Radio  receivers  1920s/60s. 
Send  name,  brand,  model  no.,  SASE.  Scara- 
meiia.  PO  Bo*  l,  Woonsocket  Rl  02895* 
0001   BNB214 

HAM  RADIO  REPAIR,  lube  tnrougfi  solid 
State  Robert  Hall  Electronics,  PO  Box 
8383,  San  Francisco  CA  94138;  (408>72^ 
8200.  8NB219 


HAM  TRADER  YELLOW  SHEETS,  rn  our 
23rd  year.  Buy,  swap,  sell  ham  radio  Q&at. 
Published  twice  a  month.  Ads  quickly  cir- 
culate-— no  long  wait  (or  results  SASE  for 
sample  copy,  $9  for  one  year  (24  issues i 
POB  356.  Wneaton  IL  60189.  BNB220 

OX  HEADING  MAPS  for  Boston,  NYC.  Phila. 
Baltimore,  Detroit.  Atlanta,  Chicafjo.  New 
Orleans,  Saint  Louis,  Dallas.  LA  llr  17 
$1.75  pp.  22  x  34  S5.95  pp.  Specify  city  Bill 
Massey  W2HOJ.  PO  Box  397.  Hamesport 
NJ  08036.  BNB221 

KEYER/CODETftAlNEB  CHIP.  One-eve- 
ning project.  Great  project  tor  beginners. 
Clubs,  or  anyone  who  needs  a  good,  low- 
cost  iambic  keyer  or  code  trainer.  $16 
each  pp.  Visa/Mastercard  accepted 
Micro  Digital  Technology.  PO  Box  1139. 
Mesa  AZ  B5201,  (602)^897  2534  BNB224 

GREAT  CIRCLE  BEARINGS -stop  guess 
ing,  Send  us  your  QTH  or  your  latitude  and 
longitude  and  gal  a  pergonal  accurate 
computer  printout  of  headings  and  mile- 
age from  your  own  QTH  to  over  500  citlsa 
and  countries  throughout  the  US  and  the 
world,  $3.95.  APCA  Systems,  PO  Box  978, 
ArbuCkle  CA  95912.  BNB233 

OLD  ANTENNA  and  radio  books  wanted. 
The  older  the  better,  Clem  KR6A  26530 
Park  side  Drive,  Hayward  CA  94542;  (41&>- 
886-1205  BNB236 

HERE'S  OPPORTUNITY  security  aiami 
business  booming  Easily  learned.  Tre- 
mendous employment /business  oppor- 
tunities. For  Pete  s  sake  gel  in  no*  Irv 
aiders  information  S2.Q0  Security  Elec- 
tronics International,  PO  Bo*  1458-JW, 
Grand  Rapids  Ml  49501  BNB237 

TENTEC  SPECIALS,  latest  production, 
sealed  faclory^joxed  560  Corsair  £995.00, 
260  p/a  S179.00.  263  vio  $179  00,  250-Hz, 
500m  l^kHz  filters  each  555  00,  579 
Century  22  S349.00,  979  pfe  S82.GU  5250 
Argosy  digital  $519,00  225  pfe  S120.DO,  214 
microphone  $42.00.  228  antenna  tuner 
£99.00,  229  antenna  tuner  2  kW  $239.00, 
2510  satellite  station  mode  Bp  SSB/CW 
$439  00.  2591  2  meter  FM  hand  held,  dig- 
ital $285,00, 2700  speaker/mike  £36,00.  We 
pay  shipping  UPS;  Visa.  MC,  or  check.  For 
your  Ten  Tec  needs  write  or  phone  Bill 
Step.  Slep  Electronics  Co.,  Highway  441, 
Otto  NC  2B7£3;  (7Q4V524-7519  BNB238 

DIGITAL  AUTOMATIC  DISPLAYS  tor  FT 
101s,  TS-520s,  Collins,  Orake,  Heaihr 
Swan,  and  others.  Six  \i'  red  LEO  digits 
m  a  5"  wide  ay  1* »'  nigtt  and  9'  deep 
metal  cabinet  For  FT- 101s  our  model 
DAD-6Y  plugs  into  the  EXT  VFO  jack  by  in- 


VOICE  OPERATED  SQUELCH 


■  Fits  instde  most  HF-SSB  transceivers. 

•  Requires  human  voice  to  activate. 

•  Ignores  static,  noise  and  heterodynes. 

■  On/off  switch  only— no  adjustments! 

•  Connects  to  audio  leads  and  9/12  VDC. 

•  Fully  assembled  and  tested  $99.95, 

•  Complete  with  comprehensive  manual, 

•  Used  worldwide  in  commercial  and  military 
transceivers. 


^290 


S  COMMUNtCATf-QNS,  5479  Jetport,  Tampa,  FL  33614  •  (813)  885-3996 


stalling  two  new  pieces  of  coax  — no  holes 
to  drills  Our  DAD-6K  tor  the  TS-520  Is  a 
functional  replacement  for  tne  Kenwood 
DG5  in  a  smaller  cabinet  with  larger, 
brighter  digits  and  draws  hall  the  power. 
The  Drake  R-4  uses  our  OAD^O  Collins 
arid  Heath  use  our  models  DAD-6C  and 
DAD-6H  (respectively)  Write  tor  prices 
and  information  Grand  Systems,  Deal  A 
PO  Box  3377.  Blame  WA  96230,  |60*)-530- 
4551   BMB239 

SUPER  SAVINGS!  (COM  Kenwood 
Yaesu.  Sony,  MFJ.  Penaaooic,  Umoen 
Bearcat.  Regency,  antennas,  coax.  CW/ 
RTTY  decoders,  marine,  mote!*  Free  UPS 
Shipping  and  insurance  to  4fi  states.  25- 
page  picture  catalog  Si. 00  (refundable), 
Ga!axy  Elect romce.  Bo*- 1202.  67  Eiwr 
Ave.,  Akron  OH  44309,  {216)476-2402.  9^5 
pm  EST.  BNB240 

MILITARY  MANUALS.  Must  dispose— 
one  dollar  per  pound.  Radio,  radar,  test* 
equipment  manuals,  1930s-  1950s.  Sony, 
no  list.  Interesting,  some  rare  material. 
Allow  postage,  book  rale.  Joe  Cohen,  200 
Woodside.  Winthrop  MA  02152  8NB242 

Tl  9§M A  random  code-practice  programs, 
Dr.  Code  General  sends  International 
Morse  code  and  prints  on  screen,  you 
choose:  speed,  tone,  wruen  characters  to 
be  sent  spacing,  and  more?  Dr.  Code 
Speech  same  as  General  with  speech,  you 
Choose  how  many  characters  before 
speech  eneefc.  For  cassette  of  born  copy- 
righted programs  and  conditional  copying 
privileges,  send  Si  0.00  pHus  $3,00  shipping 
and  handling  to  N5ESF,  Rt.  1.  Box  1326, 
Lake  Charles  LA  70601;  <3l6H3fr2048,  no 
coilecl  catis.  8NB241 

WANTED:  Cash  for  your  National  LF-TO 
preselector,  Harry  Weber,  2605  West  02nd 
Race.  Chicago  I L  60652.  BNB243 

NOW  AVAILABLE!  The  1965  edition  of 
Sr^ort  Wave  Station  Mailing  Addresses  A 
must  for  any  serious  ham  or  SWL  One  of 
the  most  accurate  and  comprehensive  di- 
rectories ever  compiled  I  Use  li  to  get  up- 
to-date  frequency/time  schedules  and 
free  International  literature.  Really  simpli- 
fies QSLing.  Makes  a  great  gift,  tool  Take 
advantage  of  our  half-price  early-publica- 
tion discount.  Send  Just  $4.00  to:  The  Unit- 
ed States  Association  of  Shorl  Wave  Lis- 
teners, PO  Box  6003,  Hamden  CT  06517. 
Get  your  copy  at  this  special  price  today? 
BNB244 

ROHN  TOWERS-Wholesate  direct  to 
users.  23%  to  34%  discount  from  dealer 
price.  AJJ  products  available  Write  or  call 
for  price  list  Also  we  are  wholesale  dis- 
tributors tor  Antenna  Specialists  Regen- 
cy, Hy-Gain.  Hill  Radio,  2503  G  £  Road, 
PO  Bok  1*05,  Bloomington  IL  6170t-06a7; 
<309>€634141.  BNB245 

GET  THE  FACTS!  Lei  our  rf  Snitch  fill  you 
in.  Attach  thts  sensing  device  to  youi  me- 
ter to  detect  rf  power.  Use  for  signal  trac- 
ing in  receivers,  and  tuning  antennas,  trans- 
mitters, oscillators  and  rl  tank  circuits. 
For  additional  information  write:  KfiMLN 
or  N8DPW*  Engineering  Research  Assoc  > 
PO  Box  170,  Ontario  OH  44862.  BNB246 

PRINTED  CIRCUIT  DRILLS:  Sizes  53,  60r 
68,  and  70  thru  76,  $1.25  each,  10  assorted 
$9;95,  Western  Electric  500-Ohm  trans- 
formers $1.50  each.  Two  Way  Radio,  437 
Payne  Drive,  Endtcott  NY  13760.  BNB247 

C-84  AMD  V1C-2Q  ham  software:  Over  a 
dozen  programs  for  each  computer. 
LSASE  for  catalog.  Specify  computer. 
Walt  KA9GLB.  48S0  N  49th  St.  DepL  7, 
Milwaukee  W1  532 18  8NS24u 
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MICROWAVE  PREAMPLIFIERS 

Ampire  1690N 

•  16  to  1,8  GHz 

•  25  dB  gain 

•  3.0  dB  noise  figure 

•  N  connectors  standard 

•  Use  on  GOES  &  METEOSAT  systems 

Ampire  2001 : 

•  2.0  to  2-6  GHz 

•  20  dB  gain 

•  3.5  dB  noise  figure 

•  BMC  connectors  standard 

•  DC  &  RF  cables  included 

•  Use  with  microwave  TV  converters 

Ampire  1690N   

Ampire  2001 , 

Ampire  2001N    ...    *149" 

Shipping:     USA  . .  ."2"    Foreign  . .  .*10 


^346 


M39" 
"129" 


06 


3110  Evelyn  Street 
Rosevtlle,  MN  55113 

612-636-9469 


-i 


ALL  BAND  TRAP  ANTENNAS ! 


PRETUNED  -    COMPLET- 

SLY  ASSEMBLED  -  ONLY 
NE  NEAT  SMALL  AN- 
TENNA FOR  ALL  BANDS! 
EXCELLENT  FOR  CON- 
DO'S  -  APARTMENTS 
»  LIGHT  -  STRONG  - 
ALMOST     INVISIBLE! 


-  FOR  ALL  MAKES  A 
I  MODELS  OF  AMATEUR 
TRANSCEIVERS  I  GUAR 
AJNTEED  FOR  2OO0 
WATTS  5 SB  INPUT  FOR 
NOVICE  AND  ALL  CLASS 
AMATEURS!  IMPROVED 
DESIGN! 


COMPLETE  w.lH90ft  RGSBU-52  Ahnv  fitdht.  and 
PL  2  59  connector,  (mutator*.  3D  n  3O0  t>.  tett  dacron  and 
support*,  canter  cannffCtor  with  bulft  In  lightning  *rrc«lor  and 
Static  (jia  charge  -  molded,  sealed^  W  either  pf  Onf ,  rir  Bona  fit  trap* 
tnX6"*you  just  switch  to  band  deitred  for  B*c*Hent  worldwide 
operation  -  tnnimfltlna  and  receiving  LowSWR  over  all  hand* 
-Ttaierm  lauial?  NOT  NEEDED*  CinUe  used  a*  inverted  Vt  - 
stapen  -  In  attics,  cm buAdlnp  (O0»  or  narrtiw  tots  The  ONLY  AN" 
TENNA  YOU  WILL  EVER  NEED  FOR  ALL  BANDS  -  WITH 
ANY    TRANSCEIVER  -  NEW  -  NO  BALUNS  NEEDED* 

80-40-20**5-10-  *  2  trap*  KM  tt.  -Mode*  99BBUC  *99-95 
40-20-1S-1D  -  2  trap  -  54  ft.  *  Model  fOOlBUC  .  .  *98  95 
20-«*»-tO  meter  -   2  trap-  26tt*  Meriel  KJ07BUC.  .  *^7,95 

SEND  FULL  PRICE  FOR  POSTPAID  INSURED.  DEL  IN  USA. 
(Canada  la  SS.OQ  extra  tor  postage  ■  clerical-  customs  etc.)  or 
order  intno  WSA  *  MASTER  CARD  -  AMER.  EXPRESS. 
Give  number  and  »■.  data,  Ph  1-30B-236*S333  SAM  *  8PM 
week  days.  We  ih*>  r2-3  days.  ALL  PRICES  MA^  INCREASE 
ORDER  NOW?  Al  antennas  guaranteed  Tor  1  fttar.  tO  dap  nwiey 
back  tHet  Ft  returned  In  new  concMJonl  Made  m  USA  FREE  INFO 
AVAILABLE  ONLY  FROM 

WESTERN  ELECTRONICS  "*80 

Dtpt  AT^12  Xeemej,  Nobra»ka,  6BS47 


COMPUTER 


TRADER 
MAGAZINE 
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*  +  *  LIMITED  TIME  OFFER  *  *   * 
BAKER'S  DOZEN  SPECIAL! 

$12.00  for  13  Issues 

Regular  Subscription  $15.00  Year 
Foreign  Subscription:  555*00  (air  mail) 

535.00  (surface) 

Arti cleg    on    MOST    Horns    Computers, 
HAM   Radio,    hardware   &  software   reviews, 
programs,  computer  languages  and  construe 
tion,  plus  much  moreMf 

Classified  Ads  tor  Computer  4  Ham  Radio  Equipment 

FREE  CLASSIFIED  ADS 

for  subscribers 

Excellent  Display  and  Classified  Ad  Rates 

FulF  National  Coverage 

CHET  LAMBERT,  W4WDR 

1704  Sam  Drive  •  Birmingham,  AL  35235 

(205)  854-0271 

Sample  Copy  $2.50 


DTMF  DECODER 


The  LJM2RK  decoder  kll  converts  your  receiver  Into  a 
special  receiver  or  control-  When  a  user-selected  time- 
Ion  e  combination  «s  received,  the  output  provides  a  relay 
conlrol  for  activating  speakers  or  other  devices 

INPUT:  Audio  Irom  transceiver,  scanner,  etc. 
OUT  PITT:  SPST  (NO)  rele*. 

FEATURES:  Single  or  dual  tones  adjustable  over  Ihe  16 
dig! I  Touch  Tone  range  *  Adjustable  response  lime  • 
Relay  oulpul  *  Manual  or  aulo  reset  *  Single  tone  ON 
latching  with  dilferent  single  tone  reset  OFF  *  Operates 
On  12VDC  •  Interfacing  at  multiple  boards  for  mulhdtgi I 
sequential  activation  and  reset 

APPLICATIONS  Call-up  system  *  Repeater  or  commer- 
cial controls  •  Etc,  h  mi  led  only  to  your  imagination    * 

L JM2RK  decoder  kit  includes  all  componenl.  relay,  and 
P.t  Board.  SIS  plus  £1.50  shipping. 


LJM2RC  enclosure  kit  includes  molded  case, 
input  cable.        $5  plus  Si, 50  shipping. 

For  information  and  to  order  wrile: 

THE  METHENY  CORPORATION 
204  Sunrise  Drive    Madison,  IN    47250 


speaker. 


k**2D5 


uafty 


WA9TDD 


■     <iM 


O  ervrce 
L  ow  Price 

$20.00/ 


ffiT--  ■ 


III 


4  Choices  of  colored  card 

stock 
Send  SASE  for  samples  & 

ordering  information 


Horizon  Printing  Co, 
315  South  Craig  PL 
LotTtbam  -L.  60*46 


ENGirgEEQllMG   CONSULTING 

INTRODUCES 


TOUCHTONE      DTMF 

to  RS-232-C 
300  BAUD  INTERFACE 


TOUCH  TOUIB 

•  Uaa  your  computer  to  decode  DTMF  touch  ton  a  a 

•  Race  rve  all  16  dig  its  as  fast  as  tfiey  can  be  transmitted 
e   Easriy  program  vOur  computer  m  BASIC  to  decode mutb- 

digil    strings"  display  digits,  sound  a iarms  observe 
secret  codes,  contrat  nefavs.  remote  base 

•  Simple  to  use,  |u*i  provide  *■  1  2  VOC  end  audio,  hook 
two  wires  to  the  RS  -239 -C  serial  input  on  your  compu 
tar. enter esimpit!  BASIC  prog  mm  and  begin  ip decade 

•  Bamplu  BASIC  program  and  metric  t  tons  included 

•  LED.  Indicator  en 
Model  DAP-1 

Wired  and  TesLed 


Decode-A-Pad" 


Includes  shsppjirg  US A  C«1  pmlttri 
WIS/  ViasterCafdaccEptad  ^r^cn 


k   MO  to 


ENGINEERING  CON3ULTINQ 
sea  caNOLEwooo  bt.,  bqea,  ca  seaai 

71«/fl7l-8009 


SANTEC  handheld  s 


ST- 142      ?CQ00 

Fof  ?  Meter*  J^m  ^J     M 

Free  $9.95  Mob.  Quick  Charge  Cable 

ST- 222  H/T  (220  mHz)  ....  $279 
ST-442  H/T  (440  mHz)  ....  $285 
LS-202  (2-M  FM/SSB-H/T)  $229 


FM-2033 

25  Watt  2-Meter  FM 


FM-4033  (220-mHz) $329 

FM-6033  (6-Meters) .....  $279 
FM-7033  (440-mHz) $329 

FREE  UPS  Brown  ShippmqAdd  SI  *5  lor  COD 
N.C.  Ret.  Add  4'  J%  Sales  Tg»   Sorry  No  Cards 


RADIO  SALES 

600  LAKEDALE  ROAD,  DEPT.  C 

COLFAX,  NX.  2723S 

(919)  991-5881   Noon  to   10  P.M.  EST 


EVERYTHING  FOR  THE  LISTENER! 


*  Shortwave  R 

*  Scanners 

*  Filters 

*  Tuners 

*  Converters 


ivers 


*  Antennas 

*  Coax 

*  Publications 


SEND  FOR  YOUR  FREE  CATALOG  TODAY! 
P.O.  Box  98,  Brasstown,  NC  28902 

704-837-9200 


352 


k-  See  List  of  Advertisers  on  page  80 
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PoNTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Or, 
AtCO  NJ  08004 

ARRL  160  METER  CONTEST 

Starts:  2200  UTC  December  1 

Ends:  1600  UTC  December  2 

The  obieci  is  for  amaleurs  worldwide  to 
exchange  OSO  information  with  W/VE  am- 
ateurs on  13  MHz,  CW  only.  OXtcnOX 
QSOs  are  not  permnied  for  contest  credit. 
Operating  categories  include  single-oper- 
ator and  multi-operator  (single  transmitter 
only}.  Remember  thai  W/VE  stations  may 
transmit  only  In  the  1800-1825-  and 
1fl30-lS50-kHz  segments,  in  confer- 
mance  with  the  ARRL  band  plan  Please 
retrain  from  using  the  1825-1830-ltHz  OX 
window, 

EXCHANGE 

RST  and  ARftL  section.  DXCC  country 
name,  or  ITU  region  {\\  maritime  or  aero- 
nautical mobile). 

SCORING; 

Count  2  points  per  OSO  with  amateurs 
in  an  ARRL  section  YJ  VE  si  arsons  count  5 
points  tor  DX  QSOs  Multiply  OSO  points 
by  the  total  number  oT  ARRL  sections  (74 
max.)  and  OXCC  countries  fW/V£  stations 
only). 

Official  forms  and  logs  are  recommend- 
ed  and  are  available  from  ARRL  headquar- 
ters for  an  SASE  or  2  IRCs  Logs  must  indi- 
cate time  m  UTC.  call,  and  exchange  Mul- 
tipfiers  should  be  clearly  marked  in  the  hog 
the  first  lime  worked.  Entries  with  more 
than  200  QSOs  must  include  cross-check 
sheets.  Entries  must  be  postmarked  by 
January  4  and  sent  to  the  ARRL,  225  Main 
St.,  Newlngton  GT0G111. 

Certificates  will  be  awarded  to  the  lop- 
scoring  single  operator  in  each  ARRL  sec- 
lion  and  DXCC  country,  and  to  the  top- 
scoring  muftHoperator  station  in  each 
ARRL  divtsion  and  continent.  Usual  ARRL 
conditions  of  entry  and  disqualified  iron 
apply. 

ARRL  10-METER  CONTEST 
Starts:  0000  UTC  December  8 
Ends:  2400  UTC  December  9 

Contact  as  many  stations  as  possible 
on  the  28-MHz  band,  using  no  more  than 
36  hours  of  the  48*hour  contest  period 
Listening  time  counts  as  operating  time! 
Entry  categories  include:  single-operator 
mixed-mode  (phone  and  CW).  phono  only, 
or  CW  only.  Multi-operator  class  is  for  sin- 
gle-transmitter, mixed-mode  only 

No  crossmode  contacts  are  allowed. 
Mixed-mode  single-operator  and  all  multi- 
operator  stations  may  work  stations  once 
on  CW  and  once  on  SSB.  One  operator 
may  not  use  more  than  one  call  sign  (ram 
any  given  location  during  the  contest  peri- 
od. AH  entrants  may  transmit  only  one  sig- 
nal on  the  air  at  any  given  time. 

EXCHANGE: 

W/VE  stations  (including  KHGJKL7} 
send  RSm  and  state  or  province.  DX  sta- 
tions send  RStT)  and  serial  number  start- 
ing with  001  Maritime  and  aeronautical 
mobile  stations  send  RSfTJ  and  ITU  region 
|1,  2<  3).  Novice  and  Technician  stations 
sign  /N  or  fT  as  appropriate. 


SCORING: 

Count  2  points  per  phone  OSO.  4  points 
per  CW  OSO.  and  8  points  for  OSOs  with 
US  Novice  or  Technician  stations-  Multi* 
ply  the  OSO  points  by  the  total  number  of 
US  states,  Canadian  call  areas,  DXCC 
countries  (except  US  and  Canada),  and 
ITU  regions  (maritime  and  aeronautical 
mobile  only }. 

ENTRIES: 

Official  logs  and  entry  forms  are  recom- 
mended and  are  available  irom  AfiRL 
headquarters  for  an  SASE  or  2  IRCs.  Logs 
must  indicate  time  In  UTC,  mode,  catf,  and 
exchange  for  each  OSO.  Multipliers 
should  be  dearly  marked  in  the  Jog  the 
first  time  worked.  Entries  with  more  than 
200  QSOs  must  include  cross-check 
sheets.  Entries  must  be  postmarked  by 


January  11  and  sent  to  the  ARRL  225 
Main  St    Newington  CT  Q6111. 

Cerlihcates  will  be  awarded  to:  the 
highest  scoring  single-operator  siaiion  in 
each  category  from  each  ARRL  section 
and  DXCC  country,  the  top  multi  operator 
entry  In  each  ARRL  division  and  each  con- 
tinent, and  additional  entries  as  participa- 
tion warrants.  Usual  ARRL  entry  condi- 
tions and  disqualification  rules  apply. 


CANADA  CONTEST 

Starts:  0000  UTC  December  30 

Ends:  2400  UTC  December  30 

Sponsored  by  the  Canadian  Amateur 
Radio  Federation  (CARF),  the  contest  is 
open  to  all  amateurs  and  everybody  works 
everybody  Entry  classes  include  Single- 
operator  all  band,  single-operator  single- 
band,  and  multi-operator  all  band- 
Use  all  bands  from  160  to  2  meters  on 
CW  and  phone  combined.  All  contacts 
with  amateur  stations  are  valid.  Stations 
may  be  worked  twice  on  each  band,  once 
on  CW  and  ones  on  phone.  No  crossmoae 
contacts  and  no  CW  contacts  in  the 
phone  bands  are  allowed. 


CALENDAR 


Dec  1-2 
Dec  8-9 
Dec  26-Jan  1 
Dec  30 
Jan  12 
Jan  12-13 
Jan  13 
Jan  19-20 
Jen  26 
Jan  26-27 
Jan  27 

Feb  15-17 
Feb  23 

Feb  23-24 
Mar  2-3 
Mar  16-17 
Mar  16-17 
Jun  fi-S 
Jul  1 
Sep  26-29 


ARRL  160  Meter  Contest 

ARRL  10-Meter  Contest 

ORP  Winter  Sports— CW 

CARF  Canada  Contest 

73  40- Meter  World  SSB  Championship 

Hunting  Lions  In  The  Air  Contest 

73  75-Meter  World  SSB  Championship 

73  160- Meter  World  SSB  Championship 

73  15-Meter  World  SSB  Championship 

Wast  Virginia  QSO  Party 

73  20-Meter  World  SSB  Championship 

ARRL  DX  Contest— CW 

RTTY  World  Championship 

Y  Li  SSB  Com  mo  System  QSO  Party— Phone 

ARRL  DX  Contest— Phone 

YL-iSSB  Comma  Sy&lem  OSO  Party— CW 

Spring  QRP  CW  Activity  Weekend 

Woridwide  South  America  CW  Contest 

CARF  Canada  Day  Contest 

Late  Summer  QRP  CW  Activity  Weekend 


LONG     ISLAND 
RADIO  CLUB  me. 


4 


OBILE    AMATEUR 


NEWSLETTER  OF  THE  MONTH 

Rounding  out  the  list  of  winners  In  19S4  is  the  iournal  of  the  Long  Island  Mo- 
bile Amateur  Radio  Club— the  UMAftC  Log.  Editor  Earf  Grainger  W2NXZ  puts  to 
gather  this  compendium  of  news  and  views,  and  does  it  in  a  consistently  profes- 
sional manner, 

There  are  (wo  areas  which  the  UMARC  Log  has  In  common  with  previous  win- 
ners: formal  and  content.  QJ  course,  the  content  is  first-rate^  the  newsletter  is 
full  of  stories  and  tidbits  that  are  just  plain  fun  to  read,  A  recurring  theme  among 
winners  seems  to  be  the  use  of  paid  advertising.  When  not  overdone,  this  can 
provide  a  steady  source  of  Income  for  the  club  and  will  result  In  a  high-quality 
publication. 

On  the  format  side,  most  successful  newsletters  are  offset-printed  using  an 
IM/2"-by-5"  size,  and  took  tike  a  miniature  magazine.  Some  use  colored  paper  to 
htgtittght  news  and  add  excitement  The  extra  price  is  worth  it— a  well -presented 
newsletter  will  cause  your  membership  roster  to  grow  quickly1 

To  enter  your  club's  newsletter  in  73"s  Newsletter  of  the  Month  Contest,  send 
it  to  73,  Pine  Street.  Peterborough  NH  03456.  Attn:  Newsletter  of  the  Month, 


EXCHANGE 

Signal  report,  consecutive  serial  num- 
ber slaning  with  001,  and  province. 

SCORING: 

Score  10  points  for  each  contact  with 
Canada  and  4  points  for  contacts  with 
other  countries.  VEQ  counts  as  Canada 
and  one  multiplier.  Score  20  points  for 
each  contact  with  any  CARF  official  news 
si  at  ion  using  the  suffix  TC  A  or  VC  A  Multi- 
pliers are  the  number  of  Canadian  prov- 
inces/territories worked  on  each  band,  on 
each  mode  {13  provincesrtemton'es  x  2 
modes  for  a  maximum  of  52  possible  mul- 
tipliers per  band).  Contacts  with  stations 
outside  Canada  count  for  points  but  not 
multipliers. 

FREQUENCIES 

I8l0n840,  3525/3775,  7025*7070*7155, 
14025/14150,  2102^21250,  28025/28500 
50040.'50110.  144090/146520.  Suggest 
phone  on  the  even  hours  {UTC)h  CW  on  the 
odd  hours  (UTC).  Since  this  is  a  Canadian- 
sponsored  contest,  remember  to  stay 
within  the  legal  frequencies  tor  your  coun- 
try! 

AWARDS: 

A  trophy  will  be  awarded  to  the  highest- 
scoring  contestant  in  each  entry  ctess.  A 
certificate  will  be  awarded  for  the  highest 
score  in  each  category  in  each  province/ 
territory,  US  call  area,  and  DX  country, 

ENTRIES: 

A  valid  entry  must  contain  log  sheets, 
dupe  sheets  or  statement  a  cover  sheet 
showing  claimed  OSO  points,  a  list  of 
multipliers,  and  a  calculation  of  final 
claimed  score.  Cover  sheets  and  multi- 
plier checklists  are  available.  Entries 
should  be  mailed  wlihln  one  month  of  the 
contest,  with  your  comments,  photos, 
etc.,  to:  CARF,  cVo  N.  Waltho  VE6VW.  Geo- 
eral  Delivery,  Mori nvt lie  AB.  TOG  1P0. 
Canada, 

Results  will  be  published  in  TCA.  the 
Canadian  amateur  magazine,  prior  to  the 
next  contest,  Nonsubscribers  of  CARF 
may  include  an  SASE  for  a  copy  of  the  re- 
sults, The  decision  of  the  contest  commit- 
tee shall  be  final  In  all  cases  of  dispute. 


G-QRP-CLUB  WINTER  SPORTS 

Daily  from  0900  to  2300  UTC,  December 
26  to  January  1.  All  radio  amateurs  inter- 
ested in  ORP  are  invited  to  lake  part  in  the 
club's  activity.  No  special  exchange  infor- 
mation was  mentioned  in  the  Information 
provided  by  Ihe  club.  The  operating 
schedule  for  each  day  is  as  follow: 

0900-1000  LTTC  =  14060 

1000-1100  =  21060/28060 

1100-1200  =  7030 

1200-1300  =  3560 

1300-1400  =  10106 

1400-1500  =  3560 

1500-1730  =  21060/26060 

1730-2000     =  14060 

2000-2100  =  7030/10106 

2100-2200  =  3560 

2200-2300  =  14060 

Reports  on  the  Winter  Sports  Activity 
should  be  sent  to  Fred  Garratl  G4H0M,  47 
Til  she  a  a  Close,  Druids  Neath,  Birming- 
ham B14  5LTt  England. 


4TH  ANNUAL  40-METER 

WORLD  SSB  CHAMPIONSHIP 

0000Z  to  24002  January  12 

SPONSORED  BY 

73  Amateur  Radio's  TechnictUoumsL 

MISCELLANEOUS  RULES: 
Work  as  many  Stations  as  possible  on 
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WORK  THE  U.H.F.  BANDS 

Add  a  trans^enet  ot  cottwiet  10  your  rttMinjz  10m,  6m  or  2m  equipment 
i  hoosc  from  the  largest  selection  of  module-  a\ailabk  for  DX.  OSC'AK. 
LME.  ATV 

TRANSY  ERTKRS  MMT ™~2S  $1HM5 

MMT  144^28  $169.95 
MMT  432-28  (S)  $259195 
M  MT  439-A'IV  $339.95 
MMT  1296-144  $299.95 
OTHER  MODKI  *S  AVAILABt  J. 
write  for  details 

POWER  AMPLIFIERS 

all  model*  include  RF  VOX  &  Ij*w  Noise  RX  Pre- Amp!. 
(no  pre- amp  in  V1ML432-IUO) 


2  \teten- 


432  Mllr: 


l2Mi-l2<Mi  Ml  In 


ANTENNAS 

DH-2M 

1296-LY 

10XY-2M 

70  cm/MBM  4« 

70  cm/MBM  88 


lonw«jtpuf 
SOW  output 
SOWfjutpul 

HUWoUEpul 
"K I W  output 
SOW  output 


$63.40 
$47.95 

$69.95 
$59.95 
$89.95 


MM1I44-IQU-LS 
MM!  144-1 W-S 
MMl-M4-5frnS 

MMl  JH-30-LS 

\fMM$MfMI 
MM  1 ,4:12-30-15 


IWurSWtn 

1"\\    Mipul 

|0W  input 

rWorSWta 

taw  ihfiut 

10W  input 
IWurftV  in 


$14&9& 
SlfWite 

J|y9.9R 

$209.95 


(Joining  mkju.  Watch  fur  cU'tuik 


70  MBM  -t« 


Crystal  Filters 


Send  40c  stamps  for  full  details 

of  our  VHF/UHF  items. 
Pre  selector  filters    Pre -amplifiers     Antennas 
Low-pass  filters        Transverters 
VaractOT  iriplers       Converters 

Spectrum  International*  Inc. 
Post  Office  Box  I084S 
Concord,  Mass.  01742  USA    -4» 


COMPLETE  SYSTEMS 


1.9   TO   2.5  GHZ 


TRIONYX  /rVC      MANUFACTURER  OF    ELECTRONIC  TEST 

to 

£ 

CO 

v> 

UJ 

o 

EC 

O 


BUILT  ANTENNA 
AND    VARIABLE  TUNER 
OPERATES  ON  TV 
CHANNELS  2  THRU  6 


$59.95 


ALL  SYSTEMS  INCLUDES  DETAILED  INSTRUCTION 


rn 
o 
c 


o> 

o 

o 

i 

rn 
O 

i 


DOWN   CONVERTER 
BOARD  &   PARTS  KIT 


9.95 


5 

io 
o> 

"»  MICROWAVE 

^ANTENNA  KIT $9.95 

J  DOWN  CONV  KIT S9.95 

gPOWER  SUPPLY  KIT   $9.95 

^CABINET . $6,95 

y  $36.80 


VARIABLE  POWER  SUPPLY 
BOARD  &  PARTS  KIT 


9.95 


o 

O 

m 


ALUMINUM  CABINET 
ALL  HOLES  PRE -PUNCHED 

$6.95 


ALL  RG59   U  COAX  CABLES 
COME  WITH  CONNECTOR 

ATTACHED 

100  FT $15.95 

■  5  FT  ,„»,.,»,„„$  1  o.9  5 
50  FT #H$  10.95 


O 


[ 


lON^XhU 


62  19    COFFMAN    RD. 
INDIANAPOLIS,  IN  46268 

ADO   S3  50  FOR  SHIPPING 


104     PHONE  OR  MAIL 

(317)   291    7290 

291    2995 


*«4 

5° 
no 

t* 

33 


S 

CO 

rn 


M54 


S6VS  Oi  S6'9S  WHO  J  SHOna  838808    56'Zi   S  VNN31NV 


1 4  Reasons 


DIOTQ 


s  Why  Your  Next  Amplifier 
Will  Come  From 


COMMUNICATIONS' 


;rt*T* 


A 101 5—6  Meter  Amplifier 
10  Watt*  In— ISO  Warn  Out 
Al!  Mi  nJr  Operation  *nh  R»  Preamp 
Rcttwtr  Kn"^ 

B23A— 2  Meter  H/T  Amplifier 

2  Watu  In-10  Watt*  Out 

All  Mode  Operation  wirfi  IU  Pteamp 
cumpaa  Siw  (  JH*  «  2"  X  7^ 

B 108—2  Meter  Dual 
Purpose  Amplifier 
10  Ware*  En —80  Watt*  Out 
X  Wiirti  In— 30  Wait*  Out 

All  Mudc  Operations  with  Rx  Preatnp 

B215— 2  Meter  HTAmplfier 
2  Walls  In— 150  Watt*  Out 

Deugncd  fwH  Tiae 

All  Mode  Operation  with  Ra  Preamp 


B 1016—2  Meier  Dual 
Purpose  Amplifier 

3  0  Wart*  In— 160  Warn  Out 
2  Watt*  In— 60  Watlm  Out 

All  Mode  Operation  with  Rx  rVatnp 

B3016—  2  Meter  Amplifier 
50  Warn  In— 160  Warn  Out 

Operates  with  2  ra  50  VtVrts  Inpui 
All  ModeOpetatirm  wish  Kn  Preamp 

C22A— 1 V4  M*ter  H/T  Amplifier 
2  Waits  In— IN  Wftltn  Out 

Comps^Si;e(3|//x2'v7-) 

All  Mode  Operation  with  Rx  Frump 

CI06—  l1^  Meter  Dual 
PurptT^e  Amplifier 

lO  WT*m  In— 60  Warn  Out 

2  Warn  In— 23  Watt*  Out 

All  Mode  Opcraoofi  wtih  R*  Frcunp 


C211— 1M  Meter  Amplifier 
Z  Warn  In — 1 10  Watt*  Out 

High  EWet  K  T  Amf  5ifW 

All  Mod*-  Opef  aikm  wish  Rjc  Preainp 

C1012—  1  *  I  Meter  Dual 
Furpoae  Amplifier 
10  Waiu  In — 120  Watts  Out 
2  Warn  In— 40  Watt*  Out 

Ail  Mode  Operation  Wlh  Rx  Preamp 

C3012—  P/4  Meier  Amptifirr 
30  Watw  In— 120  Watt*  Qui 
2  Wartt  In— 40  Watts  Out 
AD  Mode  Operation  wiih  Rx  Prraitip 

T>24 — ♦  3O-450  MHs  AmpEtiier 
2  Wam  In-^40  Watts  Out 

All  Mode  Oper»t»n  FM.^SB.C^'.ATV 
Optional  "N"  Tir-pe  Coimetro** 


D1010— 43O4S0  MHi  Dual 

PurpttM:  Amplifier 

10  Wat  it  In— ICO  Watt*  Out 

2  Watti  In — *S  Warn  Out 

AD  Mode  Operanon  FM.SSB.CWATV 

Opooaal  "N"  T^pe  CocmKtora 

D301D— 43tMS0  MHt  Amplifier 
30  Wait*  In— 100  Warm  Out 

All  UlkJc  Opmatiofi  FM.SSBrCW,AT\r 
2  uj  IS  Watts  Input 

BACKED  BY  THE  INDUSTRY'S  ONIY 
5  YEAR  WARRANTY 

See  the  complete  Itne  u{  Mitji^i-  RF  Ainplifjeri, 
Peak  Reading  Wan/SWR  Meters  and 
ftccesftones  at  your  local  dealer  or  contact: 


MEMM 


BO.  Box  10O0 

Morgan  Hili  CA  95037 

(408  J  779-7363 


*>  S«  Usi  ot  Advertisers  on  page  30 
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CONTEST  ENTRIES: 

Each  entry  must  include  a  contest  log.  a 
dupe  sheet,  a  contest  summary,  and  mul- 
tiplier checklist  We  recommend  that  con- 
testants send  for  a  copy  of  the  contest 
forms.  Enclose  an  SASE  to  the  coolest  ad- 
dress fisted  below. 

CONTEST  DEADLINE; 

Each  entry  must  be  postmarked  no  later 
then  February  12,  1965. 

DISQUALIFICATIONS; 

Omission  of  any  required  entry  form, 
operating  In  excess  of  legal  power,  manip- 
ulating of  contest  scores  or  times  to 
achieve  a  score  advantage,  or  failure  to 
omit  duplicate  contacts  which  would 
reduce  the  overall  score  more  than  2%  are 
all  grounds  for  immediate  dlsquallf (ca- 
tion, Decisions  of  the  contest  committee 
are  final. 

AWARDS 

Contest  awards  will  be  issued  m  each 
operator  class  in  each  of  the  contiguous 
48  states,  Canadian  provinces  and  terri- 
tories, and  each  DX  country  represented. 
A  minimum  of  100  OSOs  must  be  worked 
to  be  eligible  for  comes!  awards. 

CONTEST  ADDRESS: 

To  obtain  entry  forms  or  submit  en  en- 
try, forward  an  SASE  to:  40-Meier  Contest, 
Dennis  Younfcer  NE6I,  43261  Sixth  Street 
East.  Lancaster  CA  93535. 


40-meter  phone  during  the  specified  times 
of  allowable  operation.  The  same  station 
may  be  worked  only  once  Cross  mode 
contacts  will  not  count  Single-operator 
stations  may  operate  a  total  Of  16  hours. 
All  the  multi-operator  stations  may  oper- 
ate I  he  entire  24-hour  period.  Off  periods 
must  be  noted  in  your  loojs)  and  on  your 
summary  sheet.  Off  periods  are  no  less 
than  30  minutes  each 

OPERATOR  CLASSES: 

(A) single-operator,  single  transmitter, 
phone  only.  (B) multi-operator,  single 
transmitter,  phone  only. 

EXCHANGE; 

Stations  within  the  contiguous  4fi  US 
states  and  Canada  transmit  an  RS  report 
and  slate,  province,  or  territory.  All  other 
stations,  including  Alaska  and  Ha  wan. 
transmit  RS  report  and  DX  country. 

PQINTS: 

5  QSO  points  for  contacts  with  W7VE 
stations  located  within  the  continental  48 
US  states  and  Canada.  All  other  contacts 
score  10  points  each  List  points  for  each 
contact  on  your  log  sheet. 

MULTIPLIERS: 

1  multiplier  point  Is  earned  for  each  US 
state  |4S  maximum— a  District  of  Colum- 
bia contact  may  be  substituted  for  a  Mary- 
land multiplier),  each  Canadian  province 
or  territory  (13  max,),  and  DX  Country  (ex- 
cluding the  contiguous  US  and  Canada). 

FINAL  SCORES: 

Total  OSO  points  rimes  total  multiplier  4TH  ANNUAL  75-METER 

points  equals  claimed  scote.  WORLD  SSB  CHAMPIONSHIP 

00002  to  2400Z  January  13 

SPONSORED  BY: 
73;  Amateur  Radio's,  Technical  Journal 

MISCELLANEOUS  RULES: 

Work  as  many  stations  as  possible  on 
75-meter  phone  during  the  specified  rimes 
of  allowable  ope  rat  ion  .The  same  station 
may  be  worked  only  once.  Cross  mode 
contacts  will  not  count.  Single-operator 
stations  may  operate  a  total  of  16  hours. 
All  multi-operator  stations  may  operate 
the  entire  24-hour  period,  Off  periods 
must  be  noted  in  your  logis)  and  on  your 
summary  sheet.  Off  periods  are  no  less 
than  30  minutes  each, 

OPERATOR  CLASS: 

(A)  single-operator,  single  transmitter, 
phone  only,  (B)  multi-operator,  single 
transmitter,  phone  only, 

EXCHANGE 

Stations  within  the  contiguous  48  US 
states  and  Canada  transmll  an  RS  report 
and  stale,  province,  or  territory.  All  other 
stations,  including  Alaska  and  Hawaii, 
transmit  RS  report  and  DX  country, 

POINTS: 

5  QSO  points  for  contacts  with  W/VE 
stations  located  within  the  contiguous  48 
US  states  and  Canada,  AH  other  contacts 
are  10  points  each.  List  points  for  each 
contact  on  your  log  sheets 

MULTIPLIERS: 

1  multiplier  point  is  earned  for  each  US 
state  (48  maximum— a  District  of  Colum- 
bia contact  may  be  substituted  for  a  state 
of  Maryland  multiplier),  each  Canadian 
province  or  territory  (13  maximum),  and 
DX  country  (excluding  the  contiguous  US 
and  Canada). 

FINAL  SCORE: 

Total  QSO  points  times  total  mutllpller 
points  equals  claimed  score, 
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RESULTS 


1983  VK/ZU0  CONTEST 

North  America 

Phone  Transmitting 

24  Hours 


KflSVL 

W3GM 

W7PQE 

K9GTQ 

N4MM 

WA3HUP 

VE3GCO 

WTFCfi 

VE3FEA 

NT0RT 

KW2J 

K18V 

W&GOG 


Band 
All 
All 
All 
All 
All 
20 
20 
20 
20 
20 
20 
20 
10 


Total  Score 

27000 
6526 

2552 

306 

1800 

1320 

576 

224 

150 

54 

30 

1794 


AA6EE 

10 

24 

North  America 

CW  Trans 

mlttlng 

Band 

Total  Score 

KFIZ 

All 

10406 

W3GM 

All 

0020 

W8UVZ 

All 

5W4 

MJRB 

All 

4648 

K4PJ 

All 

2860 

K3ND 

All 

1866 

KW2J 

All 

1792 

AJdN 

All 

1548 

W7PQE 

All 

1088 

KflVKr 

All 

928 

NEB* 

AM 

784 

KA7FEF 

All 

400 

VE2AEJ/3 

All 

306 

K3NTD 

All 

224 

AA6EE 

All 

192 

W9YCV 

Ail 

50 

KA2MXO 

10 

144 

G3ZRS/W3BE,  AND  K8EX 
RTTY  WORLD  CHAMPIONS 

This  year's  World  RTTY  Championship  was  an  absolute  thriller.  This  was  Ihe 
third  year  of  pint  sponsorship  by  the  RTTY  Journal  and  73  Only  4400  points  sep- 
arated single-operator  champion  G3ZRS  from  second-place  finisher  SM6ASD. 
Throughout  the  contest  there  was  only  a  coupie-lhousand-point  margin  be- 
tween many  of  the  contestants. 

Pete*  RodmelL  G3ZHS  became  world  champion  for  single-operator  stations 
while  John  Johnston  W3BE  and  rt  L  Miller  VE7YB  took  the  United  States  and 
Canadian,  championships,  respectively. 

On  twenty  meters.  Dima  Slyusarenko  UT5RP  took  a  command! no  lead  for  this 
single-band  championship,  PJero  Glacomelli  IK5CKL  became  thD  fifteen-meter 
singles  champ. 

Mike  Bottom  a  K8EX  tallied  the  highest  contest  score,  becoming  the  world 
mult  (operator  champion.  For  single-band  entries,  mulN -operator  Sodermans 
RegementeSLSAH  became  the  twenty-meter  winner  with  61.920  contest  points. 

Everyone  apparently  had  a  good  time.  The  enthusiasm  of  the  contestants 
spreads  with  each  year's  even  I.  From  ihe  logs  received,  we've  extracted  some  of 
the  comments  made. 


RTTY  CHAMPIONSHIP  SOAPBOX 

VE6BEV  This  is  my  first  contest,  It  sure  was  fun. 

VE7ATH  This  is  rny  first  RTTY  contest.  I  enjoyed  it  very  much.  Sure  hope 

conditions  are  better  next  time,  though. 
N7AKQ  Bands  were  good  this  weekend.  Larger  turnout,  too!  Had  a  great 

time  and  look  forward  to  next  year. 
WA2KOK  Ntce  contest.  Many  signals  from  Europe. 

KGTlV  My  first  RTTY  contest.  My  greatest  ihril  I  was  working  my  first  DX. 

SP2UUU  Just  got  my  license  in  October  and  now  all  my  family  is  ORV  on 

RTTY,  Enjoyed  the  contest 
VE7VP  Enjoyed  the  contest  and  picked  up  two  new  countries. 

HZ1A6  All  continents  except  African  Earned  a  few  new  states. 

W3  B  E  Wonder!  u  I  con  tea  1 1 

PA3DBS  Very  nice  event,  II  was  my  first.  Made  many  nice  QSOs.  and  the 

conditions  were  flood. 
K6W2  Almost  got  WAC  on  tO  meters. 

KT1N  Been  on  RTTY  3  months  and  only  sorry  I  didn'1  get  started  25 

years  sooner.  Had  a  ball. 
EA5CVR  Enjoyed  it  very  much. 

VE6ZX  Enjoyed  the  contest  very  much.  Forty  and  eighty  meters  were 

touch. 

ON7EP  Great  test, 

SM6ASD  Twenty  and  fifteen  meters  exceeded  everything  I  have  experi- 

enced so  far  in  RTTY  contesting.  Fantastic  activity!  I  definitely 
took  forward  to  Ihe  years  ahead. 
WP4AVW/EA4  My  very  first  contest. 
CT 1 A V  Thanks  lor  the  test.  1  am  ready  for  19851 

GW3EHN  Had  power  failure.  There's  always  next  year— I  hops. 

GUGJ3T  Glad  to  activate  Guernsey  on  RTTY. 

W63FIZ  Good  DXing.  Both  the  wile  (KA3GIK)  and  I  thoroughly  enjoyed  it! 

K8EX  This  is  our  second  year.  A  good  time  was  had  by  all. 

As  Dee  Crumpton  N6ELP,  RTTY  Journal  editor,  and  her  staff  put  it ,  "It  was  fun, 
a  lot  Of  work,  a  lot  of  headaches  compiling  the  scores,  hut  we  would  do  It  ail  over 
again,  anytime." 

Our  special  thanks  to  Dee  and  the  staff  I  Without  the  RTTY  Journal  behind  this 
RTTY  classic,  we  are  sure  this  third  annual  event  would  not  have  made  it  this  far. 
It's  getting  bigger  and  better  each  and  every  year.  See  you  all  next  February  for 
the  4th  Annual  World  RTTY  Championship. 


CONTEST  ENTRIES: 

Each  entry  must  include  a  contest  log.  a 
dupe  sheet,  a  contest  summary,  and  a 
multiplier  checklist-  We  recommend  con- 
testants send  for  a  copy  of  the  contest 
forms  Enclose  an  SASE  to  the  contest  ad- 
dress listed  below. 

ENTRY  DEADLINE; 

All  entries  must  be  postmarked  no  later 
than  February  13, 1&85. 

DISQUALIFICATIONS; 

Omission  of  any  required  entry  form, 
operating  in  excess  of  legal  power,  manip- 
ulating of  contest  scores  or  limes  to 
achieve  a  score  advantage,,  or  failure  to 
omit  duplicate  contacts  which  would  re- 
duce the  overall  score  more  than  2%  are 
all  grounds  for  immediate  disqualifica- 
tion. Decisions  of  the  contest  committee 
are  final. 

AWARDS: 

Contest  awards  will  be  issued  In  each 
operator  class  in  each  of  the  contiguous 


48  US  states,  Canadian  provinces  and  ter- 
ritories, and  each  DX  country  represented 
A  minimum  of  100  QSOs  must  be  worked 
to  be  eligible  for  contest  awards, 

CONTEST  ADDRESS; 

To  obtain  entry  forms  or  to  submit  an 
entry,  forward  an  SASE  to:  75- Meter  Con- 
test. Jose  A.  Castillo  N4BAA,  1B32  High- 
land  Drive,  Amelia  Island  FL  32034, 

73'S  6TH  ANNUAL  160-METER 

WORLD  SSB  CHAMPIONSHIP 

DO00Z  January  19 

to  2400Z  January  20 

OBJECT: 

To  work  as  many  stations  as  possible 
on  160-meter  phone  in  a  maximum  of  32 
hours  allowable  contest  time.  Multi-oper- 
ator stations  may  operate  the  entire 
48-hour  contest  period.  Stations  may  be 
worked  only  once 

ENTRY  CATEGORIES; 
(A)  single-operator,  single  transmitter, 


1984  RESULTS 
WORLD  RTTY  CHAMPIONSHIP 


Slngle*Qperetor  Category^ All  Bands 

Pater  Rodmell 

-G3ZRS 

-145.520 

Bo  Sternberg 

-SM6ASD 

—141,120 

J  organ  Dudahl 

-OZTGRL 

-136,300 

John  Jonnson 

— W3BE 

— 132T4S0 

Barry  Gardner 

— W3FV 

—118,340 

Perozzo  Edenne 

— 0N7EP 

— 94T205 

Buraro  Detudamo 

— C31BD 

—90,475 

K.  L  Miller 

— VE7YB 

— 37,400 

Vance  Fauver 

— WB5HBR 

—87,360 

Carl  Steavenson 

— KBWZ 

—84,240 

Andy  McLellan 

— VE1ASJ 

—79,395 

Roy  Goyld 

-K7IN 

—77,015 

Dave  Earnest 

—  H21AB 

—67.500 

Mori  Toussairtt 

-N7AKQ 

— 64300 

Dftfl  Kernan 

— WA2KOK 

—60,160 

01 1 1  Savolainen 

-OH2BDN 

-58,650 

Roger  Simpson 

— NQ5C 

— S6rQ00 

Talma  de  Berros 

— PP7GV 

-54,400 

Mrs.  £.  Far ida 

— LX2EL 

—53,665 

AMe  Lotgren 

— SM7AIA 

-53,235 

Bill  Snyder 

— W«LHS 

—44,745 

Clark  Constant 

— W9C0 

—41,600 

Dents  Mahoney 

-VE6ZX 

—40,590 

Jesus  Oommguez 

-EA1AEB 

—37,675 

Pepe  Ferrer 

— EA5CVR 

—33,280 

John  Lee 

—  K6YK 

—31,850 

John  Possehl 

-W3KV 

—  31,255 

Walt  Amos 

-KBCV 

—30,805 

Jose  St  rag  i  a 

-LU8ESU 

—30,550 

Jack  Reed 

— WA7LNW 

—30.195 

Lars  K|ellgren 

-SM7LSU 

-28,575 

James  Swan 

— VK2BQS 

— 23.&9Q 

T  H,  Hottby 

-VE7VP 

—22,560 

Willy  Rogg 

— HB9HK 

— 2Z035 

Werner  Ludwig 

— DF5BX 

—19,110 

Victor  Hoiyoake 

— G4QJJ 

—  17,415 

J.  O.Thomas 

-GW3EHN 

—17,000 

Chuck  Prindte 

-W6J0X 

-16,740 

Robert  Miller 

-KB9SU 

—  16,720 

Jan  Kus 

-SP98CH 

—15,120 

Bob  Lewis 

-N4GXP 

—14,070 

P.  M.  Hendricx 

— PA30BS 

— 13,650 

Jules  Freondlich 

— W2JGH 

-12.420 

Edwin  Cortes 

— WP4AVW 

-10,230 

John  Orton 

— WA6B0B 

—9,990 

Gharies  LeGrande 

— AH6CS 

—9,440 

Den n la  Grlnnell 

— G4MKO 

—9,000 

Greg  Hanson 

— KA1ZX 

— 3,635 

Armando  Mateos 

— EA1AAO 

—8,400 

Arpad  Sarkezi 

— VU7AM 

—8,370 

Kurt  Wustner 

— DETKWD 

—7,750 

Wolfgang  Ferrling 

— DLiDO 

—7,250 

Askene  Vestermarie 

-OZ1GRF 

—6.750 

Jake  Meyer 

— HP1XUL 

—5,800 

EH  km  Hamilton 

-WA9JIQ 

—5.720 

Carlos  La/oca 

—  PY2CAR 

—5,460 

Zdenefc  fCasek 

— OK2BFS 

—4.590 

Roger  Bjerke 

-KCtUM 

—3.600 

Juan  Montalvo 

-EA2AOV 

—3,465 

Neal  Morris 

-KflTIV 

—3,255 

Wagner  Vlado 

-YU2CB 

—1.625 

Kryzys  UlatowsM 

— SP2UUU 

—1,155 

Diet  Piatthaus 

-DJ6QO 

—1,000 

Single-Operator  Category— 20  Meters 

Dima  Sfyu&arenko 

— UT5RP 

-84,240 

Larry  Brugge nsmlth 

— KHBQ 

—39,015 

Jurgen  Bleber 

-DL9MBZ 

—  15.250 

Tomas  Asen)o 

—  EA4SB 

—14,720 

David  Smith 

— W6NCR 

—12,950 

Dusil  Miroslav 

— OK1AWC 

-12,000 

K.  Tetieriaar 

— VE7ATH 

-11,220 

Paul  Clifford 

— WA2AXO 

—10^80 

Leslie  Harper 

— W8CFJ 

—9.990 

Joe  Hungate 

—  KflOM 

—7,685 

Kenneth  Cote 

— VE6BEV 

—7.155 

Kan  Svnanen 

— OH5YW 

-7.140 

Richard  Krfas 

-KD5VU 

-3.630 

An  Rodhgues 

— FT2BW 

—3,225 

B.  5  trend  berg 

— SM6IJF 

-1,260 

Gary  Moles 

— ZL2AKI 

— 1/100 

Single-Operator  Category— IS  Meters 

Plero  Glacoinelll 

-IKSCKL 

-29,150 

Hlroakl  Kubo 

-JR6YAH 

-28,380 

Norman  Buckley 

— KC7RG 

-10,880 

Miguel  QuIJano 

— WA2HLV 

—5,610 

Roger  Thering 

-KE6T 

—4,995 

Hlrofumi  Kondo 

-JF2PZH 

— 4,725 

Single-Operator  Category— 10  Meters 
James  Stadefc  —  WB4UBO 


Muih Operator  Category 

Mike  Bottema 
Pasquale  Ventresca 
Radloklub  PRI 
Leicester  Polytech 
Greg  Haines 
Radtoklub  Zvazarm 
RadJoklub 
Guernsey  ARC 
Radioklub  Murgasa 
Central  RadiokJub 


—All  Bands 

— K8EX 

— WB3FIZ 
— ODlPM 
— G3S0C 
— WB4PRU 
— OK3KGI 
— OK3KYR 
— GU3HFN 
— OK3KJF 
— OK3KFV 


Mu/f /-Operator  Category— 20  Meters 
Sodermans  Regemente    —  SL5AR 


-1,890 


-166,950 

-102^25 

—70,725 

-65T995 

-48\900 

-42,380 

—30,140 

—12,025 

—6,800 

—5,500 


—61,920 


Check  Logs:  N6ELP,  W86AQR  Y25DL  F6AUS 


phone   only,    (B)   multi-operator,   single 
transmitter,  phone  onty. 

EXCHANGE: 

Stations  within  the  contiguous  48  US 
States  and  Canada  transmit  RS  report  and 
state  or  province/territory.  AM  others 
transmit  RS  report  and  OX  country, 

POINTS: 

5  030  points  for  contact  wilh  WWE  sta- 
tions contacted  within  the  contiguous  48 
US  states  and  Canada.  All  other  contacts 
earn  10  points  each. 

MULTIPLIERS: 

1  multiplier  point  will  be  earned  for  each 
of  the  contiguous  US  states  (48  maxi- 
mum—a District  of  Columbia  contact 
may  be  substituted  for  a  slate  of  Maryland 
multiplier),  each  of  the  Canadian  prov- 
inces/territories (13  maximum),  end  each 
OX  country  outside  the  contiguous  48  US 
states  and  Canada. 

FINAL  SCORE: 
Total  QSO  points  times  total  multiplier 


points  equals  claimed  score 

COnrT£Sr£JVrfl/££- 

Each  entry  must  include  log  sheets,  a 
dupe  sheet  for  100  or  more  contacts,  a 
contest  summary,  and  a  multiplier  check 
sheet. 

ENTRY  DEADLINE: 

Ail  entries  must  be  postmarked  no  later 
than  February  20k  1985. 

DX  WINDOW: 

Stations  are  expected  to  observe  the 
DX  window  from  1.825-^830  MHz  as  mu- 
tually agreed  by  Top- Band  operators-  Si  a 
tions  in  the  US  and  Canada  are  asked  not 
to  transmit  in  this  5-fcHz  segment  of  the 
band.  During  the  contest  all  WjVE  sta- 
tions are  requested  to  utilize  only  those 
frequencies  from  1.808-1.825  and  1.830- 
1,900  MHz. 

DtSQUAUFtCA  TIONS: 

Disqualification  may  result  if  contes- 
tants omit  any  required  entry  Form,  oper- 
ate in  excess  of  legal  power  authorized  for 


the  given  area,  manipulate  operating 
times  to  achieve  score  advantage,  or  fail 
to  omit  duplicate  contacts  which  would 
reduce  the  overall  score  more  than  2%. 
Decisions  of  the  contest  committee  are 
final. 

AWARDS: 

Contest  awards  will  be  Issued  in  each 
entry  category  in  each  of  the  contiguous 
48  US  states,  each  Canadian  provlnceJter- 
ritory,  and  each  OX  country,  A  minimum  of 
100  QSOs  must  be  worked  to  qualify. 

CONTEST  ADDRESS: 

To  obtain  information  or  entry  forms,  or 
to  submit  a  contest  entry,  forward  an 
SASE  to:  160-Meter  Contest.  Hany  Afsa- 
nault  K1PLR+  603  Powell  Avenue,  Ehe  PA 
16505. 

1ST  ANNUAL  15-METER 

WORLD  SSB  CHAMPIONSHIP 

00002  to  24002  January  26 

SPONSORED  BY: 

73:  Amateur  Radio's  Technical  Journal. 


MISCELLANEOUS  RULES: 

Work  as  many  stations  as  possible  on 
1 5-meter  phone  during  the  specified  times 
of  allowable  opera t Ion.  Stations  may  be 
worked  once  Crossmode  contacts  will 
not  count.  Single-operator  stations  may 
operate  a  total  of  16  hours.  All  muih -oper- 
ator stations  may  operate  the  entire 
24  hour  period.  Off  per  tods  must  be  noted 
in  your  logs  and  on  your  summary  sheet. 
Off  periods  are  no  less  than  30  minutes 
each. 

OPERATOR  CLASS: 

(A)  single-operator,  single  transmitter, 
phone  only,  (B)  multi-operator,  single 
transmitter,  phone  only. 

EXCHANGE: 

Stations  within  the  contiguous  48  US 
states  and  Canada  transmit  an  RS  report 
and  State,  province,  of  territory.  All  other 
stations,  including  Alaska  and  Hawaii, 
iransmrt  RS  report  and  OX  country. 

POINTS: 

5  QSO  points  (or  contact  within  your 
continent.  10  QSO  points  for  contact  out- 
side your  continent.  List  points  tor  each 
contact  on  your  log  sheets. 

MULTIPLIERS: 

1  muUlpller  point  Is  earned  for  each  US 
state  (48  maximum— a  District  of  Colum- 
bia contact  maybe  substituted  for  a  state 
of  Maryland  multiplier),  each  Canadian 
province  or  territory  (13  maximum),  and 
DX  country  {excluding  the  contiguous  US 
and  Canada}. 

FINAL  SCORE: 

Total  QSO  points  times  total  multiplier 
pomis  equals  claimed  score 

CONTEST  ENTRIES: 

Each  entry  must  include  a  contest  log.  a 
dupe  sheet,  a  contest  summary,  and  a 
multiplier  checklist.  We  recommend  con- 
testants send  for  a  copy  of  the  contest 
forms.  Enclose  an  SASE  to  the  contest  act- 
dress  listed  below. 

ENTRY  DEADLINES: 

All  entries  must  be  postmarked  no  later 
than  February  26. 1985, 

DISQUALIFICATIONS: 

Omission  of  any  required  entry  form, 
operating  in  excess  o<  legal  power,  manip- 
ulating of  contest  scores  or  times  to 
achieve  a  score  advantage,  or  failure  to 
omit  duplicate  contacts  which  would  re- 
duce the  overall  score  more  than  2%  are 
all  grounds  for  immediate  disqualifica- 
tion. Decisions  of  the  contest  committee 
are  final. 

AWARDS: 

Contest  awards  will  be  issued  in  each 
Operator  class  in  each  of  the  contiguous 
48  US  states,  Canadian  provinces  and  ter- 
ritories, and  each  DX  country  represented, 
A  minimum  of  100  QSOs  must  be  worked 
to  be  eligible  for  contest  awards. 

CONTEST  ADDRESS: 

To  obtain  entry  forms  or  to  submit  an 
entry,  forward  an  SASE  to;  1 5-Meter  Con- 
test Chairman,  Bill  Gosney  t<E7C,  2665  N. 
Busby  Rrt.  Oak  Harbor  WA  96277. 

1ST  ANNUAL  20- METER 

WORLD  SSB  CHAMPIONSHIP 

00002  to  2400Z  January  27 

SPONSORED  BY: 

73:  Amateur  Radio's  Technical  Journal. 

MISCELLANEOUS  RULES: 
Work  as  many  stations  as  possible  on 
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20-meter  phone  during  the  specified  times 
of  allowable  operation.  Stations  may  be 
worked  once,  Crossmode  contacts  wtif 
not  count.  Single-operator  stations  may 
operate  a  total  of  16  hours.  All  the  multi- 
operator  stations  may  operate  the  entire 
24-houf  period.  Off  periods  must  be  noted 
In  your  logfs)  ami  on  your  summary  sheet. 
Of!  periods  are  no  iess  than  30  minutes 
eacrV 


OPERATOR  CUSSES. 

{A)  single-operator,  single  transmitter, 
phone  oniy.  (9)  multi-operator,  single 
transmitter,  phone  only 


EXCHANGE: 
Stations  within  the  48  contiguous  US 


states  and  Canada  transmit  an  RS  report 
and  state,  province.  Of  territory.  Atl  other 
stations,  including  Alaska  and   Hawaii 
transmit  RS  report  and  DX  country. 

POINTS: 

5  QSO  points  for  contact  within  your 
continent.  10  OSO  points  for  contact  out- 
side your  continent.  List  points  for  each 
contact  on  your  log  sheets. 

MULTIPLIERS 

1  multiplier  point  is  earned  for  each  US 
stale  {AB  maximum— a  District  of  Colum- 
bia contact  may  be  substituted  for  a  Mary- 
land multiplier],  each  Canadian  province 
or  territory  (13  maximum),  and  DX  country 
(excluding  the  contiguous  US  and 
Canada). 


FINAL  SCORES: 

Total  QSO  points  times  total  multiplier 
points  equals  claimed  score. 

CONTEST  ENTRIES: 

Each  entry  must  include  a  contest  log,  a 
dupe  sheet,  a  contest  summary,  and  a 
multiplier  checklist.  We  recommend  that 
contestants  send  lor  a  copy  of  the  contest 
forms.  Enclose  an  SASE  to  the  contest  ad- 
dress listed  below. 

CONTEST  DEADLINE: 

Each  entry  must  be  postmarked  no  later 
than  February  271  1985. 

QiSODAUFiCAVONS: 

Omission  of  any  required  entry  form, 
operating  in  excess  of  legal  power,  manip- 


ulating of  contest  scores  or  times  to 
achieve  a  score  advantage,  or  failure  to 
omit  duplicate  contacts  which  would  re- 
duce the  overall  score  more  than  2%  are 
all  grounds  tor  immediate  disqualifies- 
HcfL  Decisions  of  the  contest  committee 
are  final. 

AWARDS: 

Contest  awards  will  be  Issued  in  each 
operator  class  in  each  of  the  contiguous 
48  US  states.  Canadian  provinces  and  ter- 
ritories, and  each  DX  country  represented, 
A  minimum  of  100  QSOs  musl  be  worked 
to  be  eligible  for  contest  awards. 

CONTEST  ADDRESS; 

To  obtain  entry  forms,  or  to  submit  an 
entry<  forward  an  SASE  tQL  20-Meter  Con- 
test Chairman,  Chuck  Ingram  WAGR, 
44720  N.  11th  St,  E,  Lancaster  CA  93535. 


WARDS 


Bill  Gosney  KE7C 
Micro-BO,  Inc. 
2665  North  Busby  Road 
Oak  Harbor  WA  98277 

THE  AWARDS  PROGRAM  OF 
7&  AMATEUR  RADIOS 
TECHNICAL  JOURNAL 

it's  hard  to  believe  the  years  which  have 
passed  since  our  Initial  announcement  of 
the  now  famous  73  Awards  Program  port- 
folio. Since  Its  introduction  by  yours  truly, 
KE7C.  in  I979t  we've  seen  the  pr coram 
grow  to  become  one  of  the  most  popular 
challenges  facing  amateurs  today! 

Consisting  of  six  domes  lie  and  five  DX 
operating  achievements,  the  program  has 
captured  the  interest  of  many  of  our  fel- 
low amateurs,  rag-c hewers,  DXers,  and 
coni esters  alike. 

How  does  73  process  award  applica- 
tions? Upon  receipt  of  an  application, 
each  entry  Is  carefully  scrutinized  for  au- 
thenticity. They  must  be  sent  to  the 
Awards  Manager  in  the  proper  format  (as 
noted  in  the  award  rules),  otherwise  they 
must  be  returned  to  the  applicant. 

If  approved,  a  work  sheet  is  prepared.  A 
copy  is  sent  to  73  headquarters  to  process 
your  certificate.  It  is  there  that  your  award 
Is  given  a  personal  touch  and  later  mailed 
10  your  door.  (A  copy  of  the  work  sheet  is 
also  mailed  to  the  applicant  at  the  same 
time  to  acknowledge  receipt  of  the  appli- 
cation] 

Should  an  applicant  feel  II  Is  necessary 
to  follow  up  on  an  application,  send  your 
Inquiry  to:  73,  Award  Certificate  Process- 
ing Department,  80  Pine  Street,  Peter 
borough  NH  03458,  USA,  Always  enclose 
a  stamped  business-size  envelope  with 
your  letter. 

We  hope  you  enjoy  the  challenges  of 
the  73  Awards  Program.  We  ask  thai  you 
snare  it  with  your  amateur  friends. 

While  we  hope  you'll  pursue  these 
awards,  we  also  ask  that  you  send  the 
Awards  Manager  any  informal  ion  you 
might  have  on  other  awards  which  have 
never  appeared  between  (he  covers  of  this 
magazine.  Our  files  are  getting  bare,  and  it 
is  the  input  of  our  readers  thai  keeps  the 
image  of  this  column  original  and  cre- 
ative I  If  your  club  sponsors  an  award,  why 
not  share  it  with  our  readers  throughout 
the  world? 
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Now  here  are  the  six  domestic  awards 
being  sought  after  by  award  seekers 
throughout  the  world.  These  awards  are 
not  meant  to  be  an  overnight  venture,  nor 
were  they  designed  to  duplicate  any  In  ex- 
istence today.  Each  offers  its  own  degree 
of  difficulty  and  creates  a  sense  of  ac- 
complishment in  those  who  are  happy  re- 
cipients. Next  month  we'll  feature 
our  five  DX  awards. 

THE  Q- 5  AWARD  OF  EXCELLENCE 

If  you  frequent  (he  American  Novice 
bands,  you  will  be  pleased  to  team  of  an 
award  exclusively  for  this  portion  of  the 
spectrum.  This  award  is  not  meant  to  be 
an  overnight  accomplishment  Slations 
meeting  the  challenge  of  this  award  will 
be  proud  to  display  it  in  their  shack,  It  de- 
picts the  excellence  and  superiority  of 
their  station's  transmitted  signal  as  It  Is 
heard  throughout  the  various  US  call  dis- 
tricts. 

1.  The  Q-5  Award  Is  available  to  licensed 
amateurs  and  SWL  slations  throughout 
the  world! 

2  To  qualify,  applicants  must  work  all 
ten  US  ceil  districts  and  receive  no  less 
than  a  Q-5  readability  report.  A  valid  ftST 
might  be  589.  579,  549,  etc..  while  an  RST 
of  459,  449,  or  469  would  not  qualify. 

3,  To  be  valid,  all  contacts  must  be 


AWARD  RECIPIENTS 

(as  of  9-144) 

Q. 

5  AWARD  OF  E 

EXCEI 

J.ENGE 

115. 

VQ9JW 

133. 

VE4AKN 

116, 

VE3-9394 

134. 

KA2AIT 

117. 

W3RZD 

135. 

WD4CNZ 

im 

WA1TBV 

136. 

NBFBY 

119 

KAfMPti 

137. 

KA9QYA 

120. 

KA20MX 

138. 

KAQflLH 

121. 

KA5JYL 

130. 

KAjQQMP 

122. 

KA4WYA 

140. 

KC4UB 

123, 

KA88MN 

141; 

KA9ISV 

124, 

KA6SOC 

142. 

KA0QEA 

125, 

WOiAVG 

143. 

KA3FHV 

12a 

WD8BKE 

144. 

KA2RSH 

127. 

WD9GYX 

na- 

KA90KV 

12fl. 

KB4BSO 

na. 

WH6AVA 

129 

KA2GSD 

147, 

KA5RNH 

130. 

DA1WJ 

14a 

VE5ADO 

131. 

KB4GYC 

149. 

LU1CLA 

132. 

WB3LHY 

150. 

KA9HKB 

made  operating  CW  on  those  frequencies 
assigned  the  American  Novice.  Contacts 
must  be  made  on  or  after  January  1,  1979, 

4.  Time  are  no  band  restrictions;  appli- 
cants may  request  special  band  endorse- 
ment, however,  at  the  time  application  is 
made. 

5.  To  apply,  prepare  a  list  of  claimed 
contacts,  logging  each  one  In  order  by  the 
US  call  district  worked,  Include  the  sta- 
tion callslgn.  date  and  time  in  GMT,  the 
frequency,  and  most  important,  the  FIST 
as  noted  on  the  confirmation  card, 

6.  Do  not  send  QSL  cards*  Have  your 
list  verified  by  two  amateurs  or  a  notary 
public, 

7.  Award  fee  is  S5.00  in  US  funds  (no 
IRCs  or  foreign  currency).  Checks  written 
on  foreign  banks  must  be  payable  in  US 
funds. 

8.  Forward  your  application  and  award 
fee  to:  Bill  Gosney  KE7C,  73  Awards  Man 
ager,  2665  N,  Busby  Road,  Oak  Harbor  WA 
98277.  USA. 

CENTURY  CITIES  AWARD 

Designed  as  a  dual  worked^  II  si  ales 
effort,  the  editors  of  73  present  the  Cen- 
tury Cities  Award.  The  applicant  who  has 
earned  this  recognition  has  accomplished 
probably  the  greatest  feat  available  in 
WAS  award  programs. 

I.This  award  Is  available  to  licensed 
amateur  and  SWL  stations  throughout  the 
world. 

2.  AH  contacts  must  be  made  on  or  after 
January  1 ,  1979<  to  be  valid 

3.  To  qualify,  the  applicant  must  work 
and  confirm  a  minimum  of  two  cities  or 
towns  in  each  of  the  fifty  (50)  US  states, 
for  a  total  of  100, 

4.  To  apply,  prepare  a  list  of  contacts  in 
alphabetical  order  by  state.  Include  the 
caifsign,  the  dale  and  lime  of  the  contact 


AWARD  RECIPIENTS 

(as 

Of  9-1-84} 

CENTURY  CITIES  AWARD 

39. 

K9LJP 

40. 

KA9LYH 

41. 

HG2RG 

42. 

Fr*2DBU 

43L 

KX5U 

44. 

WA8BU 

45, 

KA60GC 

401 

W9JBR 

AWARD  RECIPIENTS 

(** 

Of  9-1-84) 

TEN-METER  10-40  AWARD 

1. 

W60LA/7 

2. 

K4JS1/B 

In  GMT.  the  band,  and  the  city.  Your  list 
would  look  something  like  the  following. 
First  line,  five  columns:  Alabama  KA42ZZ 
4,00.64  7  MHz  Decatur  second  line,  last 
lour  columns:  W4MKU  11/15/82  21  MHz 
Huntsville;  third  line,  five  columns:  Alaska 
KL7MI  5/1B/B3  14  MH*  Anchorage,  and  so 
on. 

5.  Do  not  send  OSL  cards!  Have  your 
claimed  contact  I  is  I  verified  by  two  ama- 
teurs or  a  notary  public. 

S.  Award  fee  la  $5.00  in  US  funds.  Do  not 
send  IRCs  or  foreign  currency  as  they  are 
no  longer  acceptable.  Checks  written  on 
foreign  banks  must  be  payable  in  US 
funds 

7.  Forward  your  application  and  award 
fee  to:  Bill  Gosney  KE7C  73  Awards  Man- 
ager, 2665  ML  Busby  Road,  Oa*  Harbor  WA 
98277,  USA_ 

SPECIALTY  COMMUNICATIONS 
ACHIEVEMENT  AWARD  (CLASS  A) 

1.  Available  to  licensed  amateurs  and 
SWL  stations  throughout  the  world,  this 
award  requires  that  all  contacts  be  made 
on  or  after  January  1, 1979. 

2, Only  communications  via  SSTV^ 
RTTY,  EME  (Earlh-moon-Earth),  and/or 
OSCAR  satellites  will  be  recognized  for 
this  award.  Contacts  between  stations  on 
OSCAR  and  EME  may  be  made  using  any 
authorized  mode  allowed  in  your  cauniry. 
Mixed-mode  contacts  are  not  valid. 

3.  To  qualify,  applicants  must  work  and 
confirm  contact  with  each  of  the  50  US 
states.  There  are  no  ban4  requirements. 
Specific  band  accomplishments  will  be 
recognized,  however.  If  requested  at  the 
time  application  is  made. 

4.  To  apply,  the  applicant  must  prepare 
a  list  of  claimed  coniacts  in  alphabetical 
order  by  state,  Include  the  date  and  time 
in  GMT,  the  band  and  mode  of  operation, 
and  a  description  of  the  equipment  and 
antenna  system  used. 

5.  Do  not  send  OSL  cards f  Have  your 
list  verified  by  two  amateurs  or  a  notary 
public, 

6.  Award  fee  is  S5.00  in  US  funds  only. 
Sorry,  we  cannot  accept  IRCs  or  foreign 
currency. 

7.  Forward  your  application  and  award 
fee  to;  Sill  Gosney  KE7C,  73  Awards  Man 
ager,  2665  N,  Busby  Road,  Oak  Harbor  WA 
96277,  USA. 

TEN-METER  10-40  AWARD 

What  would  an  awards  program  be 
without  a  stateside  GRP  Incentive?  De- 
signed especially  for  owners  of  converted 
CB  equipment,  the  10-40  award  is  proba- 
bly the  roughest  worfced-al  I -stales  award 
in  existence.  If  you  don't  believe  it,  ask 
those  who've  tried  numerous  times  and 
failed  I 


AWARD  RECIPIENTS 

(as  of  9-1 -64) 

ANNUAL  WORKED  ALL  USA  AWARD 


Mixed  Band 

86.  KA7MPJ 

87.  KA9JJK 

88.  VE7EIK 

89.  N4HPX 

90.  WAGFIRTTY) 

91.  t»A0F|CW) 

92.  KJ2G 

93.  PY1DWM 

94.  YB2BU{RTTY> 

95.  VP2MO 

96.  KAOOGC 

97.  KA2PHQ 

98.  KX5U 

6  Meters 

8.  K3HFV 
7.  N4QH 
&  N5DDB 

9.  N9CEX 
10,  K4GOK 
t1.  W4CKD 


10  Meters 

7,  N4QH 

8,  N5CSW 

9,  KA9HVV 
10.  VE2FOH 
ti     HI3VAK 

15  Meters 

4.  WB6C0M 

5.  KA4IFF 

6.  W69UKS 
?.     N4QH 

8.  W67V90 

9.  KA6SOC 

20  Meters 

10.  KAQJNF 

11.  KA9JOL 

12.  KE7C 

13.  KC4YY 
IC     WA9CEL 

15,  KA4CGU 

16.  KA9LYH 


17,  WA9AEA 

18.  JH8MYK 

30  Meters 

I.  K3WGA 

40  Meters 

3.  WD4DBJ 

4.  WDCOOS 

5.  N5AH2 

6.  N4QH 

7.  KA1DNB 
6,  K4NRR 

80  Meters 
10,     W82ZEL 

II.  K9UP 
12      Kf4Y 

13.  KQ7Y 

14.  K3KCY 
15      WB9YUH 

160  Meters 
1.     KC8P 


I.Thts  award  la  available  to  licensed 
amateurs  and  SWL  siahons  throughout 
the  world. 

2,  To  be  valid,  all  contacts  must  be 
made  on  the  ten-meter  band  using  only 
converted  CB  equipment  or  other  low- 
power  (20  Watts  output  or  Jessj  commer- 
cial gear.  Externa*  amplifiers  are  pro- 
hibited. Contacts  must  be  made  on  of 
after  October  1.  1978,  on  AM,  SSB.  CWr  or 
FM.  Crossmode  contacts  wHl  not  count. 

3.  To  qualify,  applicants  must  work  and 
confirm  ai  least  forty  (40)  US  stales. 

4  To  apply,  list  contacts  made  In  alpha- 
betical order  by  US  si  ale  beginning  with 
Alabama.  I  net  ode  the  call  of  the  station 
worked,  the  date  and  time  in  GMT.  the 
mode  of  operation,  and  a  brief  description 
of  the  equipment  and  antenna  system  uti- 
lized to  make  the  con  tact  s. 

5,  Do  not  send  QSL  cards]  Have  your 


list  verified  by  two  amateurs  or  a  notary 
public. 

&  Award  fee  is  $5  00  in  US  funds  IRCs 
or  foreign  currency  are  not  acceptable 
Checks  written  on  foreign  banks  must  be 
in  US  funds. 

1.  Forward  your  application  and  award 
fee  to:  Bill  Gosney  KE7C  73  Awards  Man- 
ager,  2665  N,  Busby  Road,  Oatc  Harbor  WA 
98277,  USA. 

ANNUAL  WORKED  ALL  USA  AWARD 

1.  If  you're  looking  lor  a  stateside  award 
with  a  challenge,  this  one  is  definitely  the 
one.  The  annual  Worked  Ail  USA  Award  is 
available  to  licensed  amateurs  and  SWL 
stations  throughout  the  world. 

2,  To  qualify,  applicants  must  work 
each  of  the  fifty  (501  US  states  within  the 
same  calendar  year  (January  1  through 
December  31),  Annual  endorsements  will 


AWARD  RECIPIENTS 

{asa4frl44} 

DISTRICT  ENDURANCE  AWARD 

6. 

XE1TIS  (49  MIN) 

9. 

KQWNY(52MIN) 

10. 

KE7C(14MIN) 

11. 

KA3FUU  (50  MIN) 

12, 

SV1GJ  {42  MIN) 

13. 

OK2QX  (56  MIN) 

14. 

KA0MMD(39MIN) 

15. 

I5MXX  (18  MIN) 

16. 

P29NSF  £6  MIN» 

17. 

VE5ADOI51  MIN) 

be  awarded  each  subsequent  year  thai  an 
applicant  qualifies  again. 

3.  All  valid  con  tads  must  be  made  on  or 
attar  January  t,  1979.  There  is  an  award 
for  single-band  accomplishments  on  2,  6+ 
10,  15,  20.  30.  40,  75,  and  160  meters.  A 
mived-Oand  award  is  also  available. 

4.  To  apply,  prepare  a  Oaf  of  claimed 
contacts  in  alphabetical  order  by  slate. 
List  the  state,  the  callsign  of  the  station 
worked,  the  dale  and  Nme  In  GMT,  and  ihe 
band  and  mode  of  operation. 

5.  Do  not  send  QSL  cards!  Have  your 
list  of  contacts  verified  by  two  amateurs 
or  by  a  notary  public, 

6.  The  fee  for  this  award  is  $5.00  in  US 
funds  Annual  endorsements  are  $2.50. 
We  are  sorry,  but  we  can  no  longer  accept 
IRCs  or  foreign  currency.  Checks  written 
on  foreign  banks  must  be  payable  in  US 
funds. 

7.  Forward  you  application  and  award 
fee  to;  Sill  Gosney  KE7C,  73  Awards  Man- 
ager, 2665  N.  Busby  Road,  Oak  Harbor  WA 
98277,  USA. 

DISTRICT  ENDURANCE  AWARD 

If  any  of  our  readers  feel  our  awards  are 
too  easy,  take  a  hard  look  at  this  award! 
Looks  simple,  huh?  Don't  be  deceived.  Try 
pursuing  it;  it  will  drive  you  right  up  the 
wall    with    frustration,    Known    as    Ihe 


District  Endurance  Award,  you'll  need  to 
find  yourself  an  accurate  timepiece,  as 
you'll  have  exact Ey  sixty  (60)  minutes  to 
work  all  ten  (10)  US  call  districts.  If  you 
surpass  the  time  limit,  you'll  hav&  to  start 
all  over  again.  It  definitely  takes  some 
planning,  perhaps  even  some  band  Chang- 
ing+ 

Oh,  one  last  Import  an  I  point.  All  con- 
tacts must  be  made  independent  of  nets, 
any  net -type  operations,  and  not  while  a 
contest  Is  underway!  Any  takers? 

I.The  District  Endurance  Award  is 
available  to  licensed  amateurs  and  SWL 
stations  worldwide. 

2.  To  be  valid,  all  contacts  must  be 
made  on  or  after  January  1,  1979.  There 
will  be  no  band  or  mode  restrictions.  If  you 
are  fortunate  to  work  all  contacts  on  a  sin- 
gle bandr  however,  we  will  be  happy  to  rec- 
ognise that  feat  should  you  mention  it  at 
the  time  application  is  made 

3  To  qualify T  applicants  must  work  all 
ten  (10)  US  call  districts  in  one  hour  or 
less.  The  Nme  will  commence  the  moment 
the  first  contact  is  established  (call sign 
and  RST  are  exchanged)  and  end  the  mo- 
ment ihe  10th  call-district  contact  is 
made,  Call  districts  can  be  worked  in  any 
order  so  long  as  all  ten  districts  are  worked 
within  the  60-minute  period, 

4.  To  apply,  applicants  must  stale  if! 
their  applications  that  all  contacts  were 
made  independent  of  net  or  contest  oper- 
ation- Applicants  must  prepare  a  list  of 
claimed  Contacts  in  callsign  order  by  dis- 
trict. Include  the  date  and  time  in  GMT, 
the  band  and  mode  of  operation,  and  the 
state, 

5,  Do  nof  send  QSL  cards!  Have  your 
claimed  list  of  contacts  verified  by  two 
amateurs  or  a  notary  public. 

6,  Award  fee  is  $5.00  and  must  be  pay 
able  in  US  funds  (no  IRCs  or  foreign  cur- 
rency), Checks  written  on  foreign  banks 
must  toe  payable  in  US  funds. 

7.  Forward  your  application  and  award 
fee  to:  Sill  Gosney  KE7C,  73  Awards  Man 
agerr  2665  N.  Busby  Road,  Oak  Harbor  WA 
96277,  USA. 


MULTI-BAND  SLOPERS' 

ALSO:  OmXCS  A  UUTTt  [VSPACC  AN  TEJWAS 


QU  if  ending.  p*iioiih*fic  *  «4 

mm  Soti-Caii  frflri*  3lw  uu«w  -  Ca^irt-    Fw.tr  *Ss6MB|JEPj 
-  H**g  »to«i  **y  nwprt  **  It  mioh  or  hlg*T  -  Inr  «o  mhiti  -  wt»f 

*  aiMb  sirjpst  -  tea  is  *o  10  .  ™  son  »  it  i«q    s  4j"«k> 

-40.10  40M  «  n     ■■  $  « 

2        -  «         -W3  40M  40  tl     -  i    I1*    •» 

J  HAM!    SPACE  -SAVEli  I  Jilt »  r  l&fl  thtwIOM  *i*EH  emII/wiU 

.]       ■■        MO  THAR  BifOi  E      160   SO-  4tlM  mil  Long  5   (m  e  in! 

-    BO. -10M  KIT      ■■  S    49    ■- 

2 '■       EtflOftP-Hftnr}  Lin-- 1 1  r_M1_40M  '<\\  ■■  <  13-nic    ■■       I  4fl  ■■ 

SEND  5A5E  lor  iimtit  Uulrtila  ol  llwap  and  ollior  un'nuo  unioiliifll 


W9INN    ANTENNAS  mjuM-n*'* 

BOX  3^3'S       MT.  PROSPCCT,   It  6005* 


4S0TRDN  ANTENNAS 

BIG  ON  PERFORMANCE 
SMALL  ON  SPACE 

MODELS  FROM  160-10  METERS 
NO  TUNERS!      NO  RADIALS! 

PERFECT  FOR  UMITED  SPACE 

APPUCATI0NS-  BOATS,  APARTMENTS, 

VACATION  HOMES  AND  MORE. 

80METCT. 163"  piui  H"  Shipping 

*40-METEH J52"  plus  KS"  Shipping 

ASK  FOR  PRICES  ON  OTHEfi  MODELS 
•SEE  REVIEW  IN  OCTOBER  73 


BILAL  COMPANY 


^296 


S.FL2,  BOX  02,  DEPT.  73 
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Activity— Band  Usage 

On  the  HF  bands,  40,  20.  15,  and  10 
meters,  an  average  ol  40%  were  acitve; 
160m  attracted  7%.  and  the  new  30m 
band  just  under  5*/*  (Trus  band  has  been 
available  for  only  about  12-18  months.)  Al 
VHF  and  above,  4.4%  opiated  on  6m. 
just  over  ha  i  f  (5 1  % )  ar e  ac  1 1 ve  on  2m,  6,4  % 
on  70cm.  and  an  average  of  0  3%  on  all 
other  bands  above  70cm.  Good  intentions 
were  always  indicated  by  an  average  of 
15%  for  future  HF  activity  (presumably  by 
way  of  upgrading},  11%  moving  up  to 
70cm.  and  2%  indicated  future  use  of  fre- 
quencies above  432  MHz, 

Time  Spent  on  Hobby 

"Gilding  the  lily"  should  have  been  irv 
ciuded  In  this  section  because  the  time 
the  average  radio  operator  spent  at  me 
hobby  was  4{L4  hours  per  week!  No  won- 
der some  XYLs  and  possibly  a  few  DMs 
growl  now  and  then.  The  average  figures 
given  are  in  Fig.  3. 

A  rewording  of  the  question  in  this  sec- 
tion is  necessary,  as  it  is  known  that  all  In- 
dividual amateurs  do  not  participate  m  all 
these  activities  in  any  one  given  week,  but 
it  stilt  is  an  interesting  result  when  viewed 
with  circumspection. 

How  Introduced  10  Amateur  Radio 

Personal  contact  with  friends  or  rela- 
tives accounted  for  over  63%  of  the  intro- 
ductions to  amateur  radio.  Just  under 
21%  came  via  shortwave  fistenmg,  and 
only  7%  resulted  from  Branch/club  activi- 
ty, which  was  on  a  par  with  those  who  first 
read  about  the  hobby. 

How  Long  Before  Ambition  to 
Become  an  Amateur  was  Realized 

In  the  age  group  up  to  40  years  II  took, 
on  average,  just  over  a  year  to  get  a  li- 
cense after  being  Inlected  by  personal 
contact  with  another  amateur  al  school, 
at  work,  or  within  the  family .  At  the  other 
end  of  the  age  scale,  first  exposure  lo  am- 
ateur radio  came  through  the  armed 
forces  or  personal  contact,  and  U  took 
another  seven  years  to  gel  a  license. 

Conclusions 

There  is  a  Ion o  be  learned  from  the  sun 
vey.  not  the  least  being  I  he  way  the  ques^ 
tions  are  phrased-  Figures  are  also  re- 
quired about  satellite  operations,  packet 
radio,  use  of  computers  ifi  amateur  radio, 
and  so  on.  Several  surveys  will  be  neces- 
sary before  trends  can  be  seen  properly, 
but  at  least  the  completion  of  this,  the 
first  one,  is  a  start  to  help  wiih  the  plan- 
ning for  the  future  of  amateur  radio  here  in 
ZL. 

VHF  ACTIVITY  FROM  NIUE  ISLAND 

Six -meter  beacon— -ZK2S IX—  52.100 
MHz— antenna  at  present,  an  800'  long 
rhombic  at  80'  high,  but  it  is  only  tempo* 


Ages 

Percent 

10- 19 

1,22 

20-29 

6.51 

30-39 

16.32 

40-49 

2028 

50-59 

22.77 

60-0Q 

21,4 

Over  69 

11.5 

rary ,  .  another  antenna  is  to  be  built  that 
will  be  a  bit  more  omnidirectional  and  can 
be  attached  permanently  to  the  beacon 
The  beacon  was  put  up  by  Bob  Sutton 
ZK2RS.  and  he  reports  the  life  of  the  bea- 
con is  uncertain  after  his  departure  from 
the  Island  in  November  or  December  this 
year  when  he  returns  to  ZL. 

Warrick  ZL8AFH.  Raoul  island,  finished 
his  tour  of  duty  there  and  left  the  isfand 
tale  in  August.  His  replacement  is  not  an 
amateur  licensee,  so  once  again  Raoui 
island  goes  QRT  tor  an  indefinite  period. 

DX  Q5L  TIP 
Ron    K60ZL.    who   recently   operated 


from  Northern  Cooks  as  ZKTXU  reports: 
When  sending  QSL  cards  to  areas  where  it 
is  hoi  and  humid,  put  a  piece  of  waxed 
paper  under  the  flap  of  the  self  addressed 
envelope  you  send.  Out  of  2500  cards  he 
received,  2495  were  stuck  shut  by  the  hu- 
mid Ity!  The  other  five  had  waxed  paper 
under  the  flap, 

OLD  TIMERS  CLUB 

This  is  the  ZL  equivalent  of  Ihe  Quarter 
Century  Wireless  Association.  Certifi- 
cates were  awarded  to  Jack  Ashford 
ZLZBO,  Graham  Goodger  ZURP,  Lou 
Smith  ZL4BF.  and  Bill  Turner  ZL1PY  re- 
cently for  their  long  association  with  ama- 
teur radio. 

Silent  keys  recorded  this  month  were 
Len  Ch  is  holm  ZL3UK,  Pat  Senior  ZL3V0, 
and  Roger  Bacon  ZL15G,  all  long-serving 
amateurs  and  members  of  the  OTC. 

As  this  column,  by  my  calculations,  wilt 
appear  in  the  December  issue  of  73,  t  wish 
lb  thank  all  those  wt*Q  have  written  to  me 
regarding  the  2L  scene  and  extend  to  alt 
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Fiff.  3. 


73  readers  and  staff  the  besi  of  festive 
greetings  from  all  here  down  under  in  ZL- 
land  and  a  very  Happy  Christmas.  I  hope 
Father  Christmas  brings  you  all  sorne- 
Ifilng  good  tor  the  shack  on  Christmas 
morning;  J II  be  thinking  ot  you  all  on  that 
special  day. 


F  tgt  1. 


Wit t red  LA6SL  sod  Knut  LA9YF,  the  editor  of  Amater  Radio  and  a  member  at  the  HQ  stvtf 


NORWAY 

Bfom-HugoArk  LASYJ 
N-3120  Andebv 
Norway 

Weil,  hi  there,  feflows.  hope  you  en- 
joyed my  last  column,  because  here  l  am 
again,  this  time  with  a  newcornef  in  Ihe 
Norwegian  amateur-radio  meetings.  The 
Sfcumsjoe  Treff-ft4,  the  first  ol  what  I  sm 
cerely  hope  will  be  an  annua)  meeting,  be- 
cause this  was  something  new 

Only  a  week  after  our  hasty  return  from 
HANW  in  southern  Germany,  described 
in  November's  73,  we  had  the  opportunity 
and  great  pleasure  to  attend  another  ham 
meeting,  held  in  the  central  part  of  Nor 
way.  Up  in  the  mountains,  it  was  close  to 
an  idyllic  lake,  the  Skumsjoe  Lake,  sur 
rounded  by  some  tow  hills  between  the 
two  cities  of  Raufoss  and  Gjoevik.  Be- 
cause of  lack  of  time  and  some  union u- 
nale  bad  weather  which  hit  the  whole  area 
except  this  specific  spot,  not  too  many 
did  attend,  but  with  the  results  being  as 
they  were.  I'm  sure  the  number  next  year 
will  be  quite  another  story. 

I  must  say  that  such  a  cozy  meeting  will 
never  be  forgotten.  The  program  was  ar- 
ranged so  as  to  get  as  many  as  possible  ol 
the  hams  to  bring  their  families  with  them 
and  )ust  enjoy  themselves.  The  ham-radio 
shop,  Norsk  Radio  Supply,  showed  up  on 
very  short  notice  with  an  exhibition  of  the 
latest  from  Yaesu  Musen.  Telex  Hy  Gain, 
CushcraftT  etc,  and  the  more  than  50  ama 
teurs  there  had  a  super  time  seeing  and 
touching  the  newest  technology  in  ham 
radio.  Normally,  they  have  to  travel  from 
2-4  hours  to  get  to  Oslo,  where  the  shop  is 
situated.  The  arrangement  was  made  by 
the  local  section  of  NRRL,  the  Gjovlk 
group,  and  one  ot  the  main  goals  was  to 
get  as  many  as  possible  of  the  local  CB 
clubs  to  attend  and  introduce  Ihem  to 
ham  radio;  I  understand  this  was  a  total 
success  and  guess  thai  we  are  going  to 
get  quite  a  few  new  hams  from  that  area  in 
the  future. 

Saturday  night  had  the  big  feature,  with 
a  barbeque  with  a  whole  pig  being  roast- 
ed, dancing  lo  music  produced  live  by  Wil- 
fred LA6SL  amateurs  chaxting,  wives  and 
kids  doing  more  or  less  the  same,  except 
for  the  few  Vikings  taking  a  balh  in 
14-degree-Celsius  water— the  author  ab- 
solutely nof  included!  But  mind  you,  the 
pig  was  delicious.  Knut  LA9YF  (maybe  our 
new  president)  was  at  lending  on  behalf  of 
Ihe  HQ  of  NRBL  and  gave  an  Informative 
speech  to  the  CBers. 

On  Sunday  there  was  a  foxhunting 
competition,  with  quite  a  few  newcomers, 
to  be  honest,  most  of  us  were,  including 
myself,  and  I  did  hear  the  foxes  but  I  never 
saw  one, 

DX 

My  last  column  didn't  give  you  any  in 
formation  on  DX  since  t  haven't  been  ac 
tive  al  ail  for  over  a  month.  This  is  just  due 
to  too  much  work  and  traveling.  Another 
thing  is  that  I  have  moved  my  QTH  and  1 
can  assure  you  thai  my  new  QTH  abso- 
lutely is  not  the  DXers  dream.  Later  I  will 
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give  you  a  description  of  my  old  setup 
andp  of  course,  me  new  one,  I  must  say 
that  I'm  more  curious  than  desperate 
about  how  I  will  manage  to  wo**,  any  new 
ones  at  all.  because  those  mountains  will 
Surety  be  a  challenge  to  work  OX  over  In 
the  meantime,  you  must  be  satisfied  with 
reading  my  presentations  on  other  DXers, 
who  have  the  opportunity  to  work  them  all, 

Bjorn  Waller  SMflEHY 

One  of  the  well  known  low- band  DXers 
In  Scandinavia  is  B|orn  Waller  SM6EHY  ol 
Hindas.  Sweden  He  has  been  one  of 
those  you  always  hear  working  the  rare 
ones,  either  on  80  or  ISO  meters:  the  falter 
seems  to  be  ot  most  interest  to  him  re- 
centiy. 

I  had  the  opportunity  to  run  into  Bjorn  at 
MAM-S4  at  Fnedfichshafen.  and  it  was  an 
unforgettable  moment.  You  may  as*, 
why?  Well,  it's  very  seldom  you  are  able  to 
meet  someone  with  such  identical  inter- 
ests as  yourself  Antennas,  propagation, 
and  low-band  DXIng.  It's  one  of  the  rare 
times  you  always  will  remember.  And  a 
new  friendship  has  been  made.  We  had.  of 
course,  met  on  the  air,  but  I  think  we  were 
chatting  for  two  hours  each  of  the  two 
days  I  was  there, 

Bjorn  is  a  nice  looking  fellow,  bora  In 
1956  and  first  licensed  In  1971.  He's  un- 
married and  lives  with  his  parents  in  a 
nice  vMa.  35  km  east  of  Goieborg  In  south- 
ern  Sweden,  facing  a  large  lake.  He  got  In- 
terested In  DXing  when  someone  told  htm 
about  the  possibility  of  working  it  on  BO 
meters,  in  the  winter  of  1976,  and  since 
then  he's  been  really  bitten  by  the  bug,  His 
recent  DXCC  status  is  138  mixed  and  132 
CW.  alt  on  80  meters.  But  he  told  me  that 
he  has  240  worked,  all  CW.  all  on  80  me- 
teis,  and.  believe  it  or  not,  103  worked  on 
CW  on  160  meters.  Remember,  it  was  only 
last  year  that  the  Swedes  got  permission 
to  work  on  160  meters.  His  antenna  on  160 
is  a  H4-wave  slope*  up  30  meters  above  a 
targe  ground  system  with  some  200-me- 
ter-long  radial s. 

On  80  meters  he  runs  a  4-element  phased 
vertical  beam  with  400  radlaJs,  and  having 
as  much  space  as  he  has,  he  is  running 
quite  a  few  Beverage  antennas  stretched 
3  meters  above  the  ground.  As  he  says,  a 
total  of  some  23  km  of  wire.  Wonder  what 
the  neighbors  say?  Or  what  about  living  In 
a  bird  cage?  Hi!  Anyway,  heTs  a  marvelous 
DXer  on  low  bands,  and  watch  out  guys 
he  is  really  going  to  hit  hard  on  the  higher 
bands,  as  well.  Up  till  now  he  has  been 
running  a  dipole  on  10  and  1 5  meters  and  a 
ground  plane  on  20  meters,  but  look  at 
what  he  has  going  now:  a  39-meter  tower, 
rotatable,  with  stacked  yagls,  6  over  6.  on 
20,  15,  and  10  meters;  on  40  meters,  a 
3-element  yagL  bul  it's  possible  he  will  try 
a  2  over  2  instead.  I  sincerely  wish  him 
tuck. 

fljorn  SM6EHY  is  also  very  well  known 
as  an  active  2-meter  ham,  working  EME, 
iropo.  sporadic  E,  and  aurora:  he  Is  really 
keeping  the  air  glowing  with  rf.  His  rig  Is, 
of  course,  a  TR-7  and  JB-hrve  all  made  by 
R  L  Drake  Company,  and  he  runs  a  home- 
brew linear  amplifier  giving  the  legal  paw 
er  And  if  this  is  not  enough,  he  is  even  a 
high  speed  CW  operator  as  well.  So  I  real- 
ly wonder,  this  does  not  sound  very  ama- 
teur-like. It's  quite  professional  radioing, 

Bjorn  is  always  happy  to  OSO  with  DX; 
If  you  hear  him,  get  yourself  a  schedule  for 
an  EME  or  tow-band  OSO,  Where  the  OX 
is,  he  is.  5M6EHV  will  surely  be  one  of 
those  big,  big  signals  out  or  Europe,  and  I 
bet  he  wilt  be  hard  to  beat  in  a  contest. 
Maybe  the  Finns  (OHs)  have  some  serious 
competition  to  come? 


fl/om  $M&EHYat  HAM-84,  Frtedncbshaten. 


POLAND 

Jerzy  Szymcza* 
78-200  Biatogard 
Buczka  2/3 
Poland 

ELECTORAL  CAMPAIGN 

At  the  end  of  1934,  deputies  to  the  Na- 
tional Congress  of  PRAA  will  gather.  They 
were  elected  by  district  conventions,  in- 
eluding  the  district  convention  in  Katowi- 
ce on  March  25thT  where  many  members 
and  invited  guests  heard  a  lecture  by  the 
outgoing  board  about  organization  trou- 
bles related  to  nearly  two  years  of  licens- 
ing difficulties, 

It  is  to  be  regretted  that  so  many  former 
hams  do  not  put  In  for  licenses  again.  The 
first  Polish  UHF-FM  repeater,  resumption 
of  transmitting  of  district  bulletins,  and 
rapid  development  of  the  radiotelephone 
networks  were  numbered  among  positive 
aspects  of  district  activity.  The  chief  of 
the  repeater  group  and  the  Initiator  of  the 
Polish  GRP  Club  gave  trie  final  lecture. 

A  10-  per  son  District  Board.  6-person 
Auditing  Committee,  and  22  delegates  to 
the  Naiiorial  Congress  were  elected  dur- 
ing the  convention.  New  President 
SP9MM.  new  Vice-President  SP9EU,  and 
continuing  Secretary  SP90L  entered  on 
their  duties. 

Before  and  during  the  convention  an 
equipment  exchange  enabled  many  radio 
amateurs  to  purchase  components  and, 
for  (he  first  1lmeh  Circuit  boards  for  I  he  lo- 
cally-designed transceiver,  'Barrett.'  On 
April  1st  the  district  conventions  of  PRAA 
in  Poznan  and  Bielsko  Biaia  took  place. 

Discussed  at  (he  convention  in  Kaiowi- 
ce  was  the  firs!  Polish  UHF-FM  repeater  in 
Podzamcze.  near  Zawiercie,  built  by  radio 
amateurs  of  the  Clubs:  SP9PTO  in  Dabra 
wa  Gornicza.  SP9PEZ  in  Katowice, 
SP9PPP  in  Byiom,  and  SP9PKD  in  Zawier- 
cie.  Chief  constructors  of  the  repeater 
were:  Jerry  Wojctechowskl  SP9MCW, 
Jacek  Ziemniak  SP9CSW.  and  Zbignlew 
SitkoSP9-2S4l, 

The  automatically-controlled  repeater. 
SR9E,  works  on  channel  R3  linpul  145,000 
kH^  output  145,600  kHz)  with  the  power  ot 
the  transmitter  set  al  1  W,  installation 
consists  of  three  basic  subassemblies:  a 
receiver,  a  transmitter,  and  a  con  trot  sys- 
tem. The  control  System  includes  the  gen- 
erator of  the  callsign  SR9E  and  a  system 
for  repeater  access  controllable  by  the 
modulation  tone  of  1750  Hz:  The  device 


males  with  two  Independent  ground 
plane  antennas,  A  third  antenna  Is  being 
prepared  for  a  radio  beacon  that  would 
beotn  its  work  after  a  grant mg  ot  permis- 
sion. The  radio  beacon  SP9VHE.  emrfting 
F2  with  power  of  TOO  mW  will  be  installed 
504  meters  above  sea  level  to  guarantee 
long  range  under  good  conditions.  Tnere 
are  two  independent  dipiewers  between 
the  antennas  and  the  converter.  In  the  fu- 
ture, the  architects  of  the  contraption  will 
install  more  di plexors  and  use  a  common 
antenna  for  sending  and  receiving, 


PORTUGAL 

Lull  Miguel  de  Squsa  CT4UE 

PQ  Box  32 

S.  Joao  do  E&tdrit 

2765  Portugal 

As  mentioned  before,  the  new  rules  for 
the  ham  service  came  Into  force  in  July, 
1983.  However,  thanks  to  the  helpfulness 
of  the  Secretary  of  Communi canons,  a 
commission  was  formed  by  five  hams  who 
will  collaborate  *n  review  of  the  rules  The 
nominated  hams  are  CT1VV,  CTI8H, 
CTTWW.  CT1AL  and  CT1GM  We  think 
that  in  the  very  nea*  future  we  can  really 
announce  that  we  have  rules  according  to 
the  IARU  Region  1  status. 

I've  received  some  tetters  from  hams 
complaining  of  the  delay  in  receding 
OSLs  via  the  Bureau.  Despite  other  things 
written  in  several  publications,  The  Portu- 
guese QSL  Bureau  la  In  charge  of  R.  E.  P„ 
Rede  dos  Emissores  Portugueses  (GT1REP). 
So  send  cards  this  way;  the  Bureau  staff 
wilt  take  care  of  them  with  great  care. 
They  do  handle  cards  almost  dally- 

VISITORS  IN  LISBON 

This  year.  I  have  been  very  lucky  meet- 
ing hams  from  several  parts  of  the  globe 
Last  July.  Larry  Lernas  N6CCL  and  Wil 
LU6TEA  (eM-CR6lK,  CT4IK)  came  over  to 
Portugal  for  their  summer  holidays  and 
we  had  a  short  talk.  Wil  is  my  ex-neighbor 
In  Africa,  more  precisely  In  Angola.  Our 
lhanks,  and  keep  coming  fo  this  sunny 
European  garden. 

HAMS  OVER  THE  CLOUDS 

Celebrating  the  32nd  anniversary  of  the 
F.A.P,—  Forca  Aeria  Portuguese  (the  Por 
tuguese  Air  Force)  and  taking  an  opportu- 
nity to  promote  this  lovely  hobby,  two 
aeronautical  mobile  stations  were  active 
from   two  different   airplanes.   CT1CUG 


(Colonel  Afonsoi,  CT1GI  {Lieutenant  Colo 
nel  Brogueira),  and  CT40A  (Captain  Leo- 
nen  were  involved  *n  ihis  act.  This  opera- 
tion bad  the  support  of  the  High  Com- 
mand, and  the  event  was  very  well  accept- 
ed by  the  hams  and  local  authorities  who 
issued  the  aeronautical  mobile  license 
They  send  a  nice  award  and  QSL  card  for 
those  who  contacted  I  hem.  The  callsign 
used  by  them  was  CT7FAPJAM, 

The  planes  were  a  Hercules  C-130  and 
an  Avlocar,  and  they  handled  the  opera- 
tion on  their  regular  flights.  On  VHF.  an 
ICOM  255E  was  used,  and  on  HF  they  had 
a  Kenwood  TS  120S  These  two  opera- 
tions were  on  the  air  for  about  a  week,  and 
nearly  13  flighl  hours  were  totaled.  Asa  re- 
sult. 750  contacts  were  made,  with  almost 
all  European  countries.  Africa,  and  North 
and  South  America.  For  those  who  made 
contact  and  wish  to  receive  a  QSL  card  or 
award,  you  should  send  a  QSL  to:  Com  an 
do  Operational  da  Forca  Aeria.  Monsan- 
to, 1500  Usboa,  Portugal 

Last  summer,  I  decided  to  go  to  Al 
garve  (southern  Portugal)  and  get  some 
tropical  weather  down  there.  As  a  result.  I 
had  a  nice  chat  with  Edy  G5BB0  (Known 
as  the  BBD  ot  London  HI),  and  I  stayed  5 
days  with  him. 

Does  anyone  know  the  new  address  lor 
W8CNL?  If  yog  do,  drop  me  a  line 

F  malty.  I  do  wish  you  a  very  happy  and 
prosperous  1965.  and  let's  took  for  the  ex- 
peditions in  the  New  Year  coming. 


SAUDI  ARABIA 

Don  Mutrr  WA9DEI (HZIAQi 
PO  Bom  2445 

Saudi  Arabia 

For  some  time  now,  several  ol  us  have 
been  watching  the  "73  International'  col- 
umn i  n  73  for  a  report  on  Saudi  Arabia.  In 
the  past  several  months  the  column  has 
expanded  to  include  many  new  countries, 
so  several  of  us  gol  together  and  prepared 
this  for  you.  We  have  been  quile  candid 
and  no  names  are  listed,  even  those  of  our 
Saudi  amateur  friends,  so  that  no  one  gets 
in  trouble; 

YES,  AMATEUR  RADIO  18  ALIVE 
IN  SAUDI  ARABIA 

Many  amateurs  worldwide  have  the 
misinformed  idea,  primarily  from  contact 
with  the  ARRL  thai  amateur  radio  doesn't 
exist  In  Saudi  Arabia  This  is  quite  far  from 
the  truth,  but  the  curtailment  of  amateur 
radio  In  the  Kingdom  is  supported  by  the 
strict  rules  Imposed  on  those  who  do  re- 
ceive the  right  to  ope  rale.  At  present  there 
are  only  19  legally-licensed  Saudi  opera- 
tors, one  club  station,  and  four  non- 
Saudis.  The  test  amateur-radio  license 
was  granted  by  the  King  in  W?*,  "Li- 
censed1' is  possibly  the  wrong  word; 
"decreed"  would  be  better.  Tnere  is  no  for- 
mal written  amateur-radio  license,  only  a 
letter  signed  by  the  King  or  one  of  the 
Royal  Family  Princes  that  allows  the  user 
to  acquire  equipment  and  then  operate. 
Those  granted  such  a  decree  then  choose 
their  own  callsign  In  the  H21  grouping  If 
Saudi  or  in  the  1Z\  grouping  if  non  Saudi. 

Even  though  the  Ministry  of  Post.  Tele- 
phone, and  Telecommunications  (MQPTT, 
or  PTT  for  short}  is  responsible  for  all 
radio  communications,  amateur  opera- 
tion Is  outside  of  their  purview,  PTT  and 
the  military  only  monitor  the  amateur  op- 
erations for  illegal  or  unauthorized  usage, 
An  example  of  unauthorized  usage  would 
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COM  SPEC 
'C-I07 


A  fresh  idea! 


Our  new  crop  of  tone  equipment  is  the  freshest  thing  growing  in  the  encoder/ decoder 
field  today.  All  tones  are  instantly  programmable  by  setting  a  dip  switch;  no  counter 
is  required.  Frequency  accuracy  is  astonishing  ±,1  Hz  over  all  temperature  extremes. 
Multiple  tone  frequency  operation  is  a  snap  since  the  dip  switch  may  be  remoted. 
Our  TS-32  encoder/decoder  may  be  programmed  for  any  of  the  32  CTCSS  tones. 
The  SS-32  encode  only  model  may  be  programmed  for  all  32  CTCSS  tones  plus 
19  burst  tones,  8  touch-tones,  and  5  test  tones.  And,  of  course,  there's  no 
need  to  mention  our  one  day  delivery  and  one  year  warranty. 


COMMUNICATIONS  SPECIALISTS 


426  West  Taft  Avenue,  Orange,  California  92667 
(800)  854^0547  •California:  (714)  998-3021 

r*  15 


SS-32  $29.95,  TS-32  $59.95 
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COMMODORE 

USER  W KIT FEX  SOFTWARE- 

Supporting  nil  COMMODORE  computer* 
*  GAMES  *  UTILITIES  •   EDUCATIONAL* 

P.D  I    PROGRAM  MANUAL-  $6.00 

Each  program  will  hav*  mstructpon*  On  opurttron.  u««.  k#V*JOtrd 
or  jayttick  commindi  and  other  information  to  mnki  using  ft  II 
(ffciy  41  potflble  Tha  coat  of  the  manual  will  be  35  00  eech  and 
contain  all  of  the  Vie  20  and  Commodore  64  cotl  action  a  thru  the 
end  of  1 984.  with  updat«  for  1986  collection*  whan  eveilabla 

VIC*©*- 

Vic  20  collactions  *  i  thru  12 

SO  +  pr-ogj-ems  per  Collection- Tape  or  Disk  $.10  00  each 

VIC  20  COLLECTION  #  1 2 

l*i  Addition  •  A,  PH   D'tocI  ftA.  •  At  ccmms  ■•  Account- Bus  in«*s 
Aeeoiant-  Agenr v  •  A^cwuni-  P*rmr  •  An  imaHon  D*  rn  n'  *  •  An  thm  auc 

Hmar>' Decimal  •Mirth  Rac  o-rC  •  B  M  e  i^nde  r  •  By-sn  n*s*  Files 

ChflcktOok  &if#  Checkers*  Co dfl  Subn?u r.irre? *  Crips*  Craps  -  f 

pailv  Journal*  Osniel' i  Dtigr*  Diyi-Oeslru-s^on  »Eflg  CjWch 

EqT  Claaatfic  •  'Equity  Yi*KJ.s»  Galactic  CorJe*  Grade  fl apart  •  Hangm-an 

Hen  5fJ'*r4istri5gram  fl o t *  HomeSc rm *  Homeiemiai^  *  Insurance  ^Nss 

Invaders*  Las-p.'  Gunner  Vi^a>  liberty  BaH-SE*  fv*;iL  &cr  FYin^ 

MatM-EDi  •  Wa-tK-EM*  WuTdar  1  *  Music  Calc^le-tor*  N*»n*4 

Nuke  Bomb*  0(halWfrifl<*r*  Pavcfltck  Werrty*  ffmns  EJiT*fioid  Rally 

Rule  of  ?Bth*»  Runic  Char •&  rile  hinge  SCTSrVS-  ALMS  c 

SCTS-VS-ALNStP*  Social  Sssunry*  a#riv3's  »r«ai*  Tag*  Vic  BttElnssE 

Vie  Lin*  Editor*  Vic  M»H  Housed*  Vieky  Ins*  Vicky  Prjg 

VVtio-W^um  dt-nt  Wisdom 

COMMODORE  64" 

64  coMectio-ns  #  1    *hnj  1  2 
25  +  programs  per  collection- Tape  or  Disk  SI  0.00  sach 

T  w  ^  ._.  —  —  ^_  —  ^_  ^_  ^  _*  ^»  — -  — -  ™»- — »  ^~  ^  ^--  ^»  ^ 

PBT^/CBM*  Software  Available 

DUVSGIT*;  React  Switch 

Works  on  Vic  20  or  Commodore  64  —  £5.00 


SERIAL 


1  OR,— £10  00 


15  Ft  -415.00 


IjOC-I/ITE™    Operation  Statue  Indicator 

assembled  and  Tested  £20.00 
Kit  w/inst  Si  5.00  Board  w/inst  $7.50 


Prices  includa  U.S.  stepping  and  handing  only. 

CHECK,  MONEV  ORDERS.  VtSA  and  MASTERCARD 

accepted  NO  CO  0   s 

Write  For  A  Free  Flyer  Or  Send  BOC  In  Com  Or  Stamps  For  A 

Complete  Catalog. 

'PUBLIC  IIOMALV  ■%  WG     ^148 

5025  S    Pangeline  Rd ..  W.  Milton,  OH  453B3 

10^00  a.m.  ■  S:00  p.m.  EST  —  Men,  thro  Fri. 

|S13)  698  563B  or  [513)  339-W25 

VT5  ICr,  Clip1   Pd  tl^^odl^  flJ"  Hi  Trjll«~.*j  nt  £.***" *»■*  litzirozr  Dm* 


BEEPERS! 


IT  YOU  HAYDN1!  HBAHD  OtfB  BEEPEBS 
YOITKE  HOT  LISIEMTOGH 


WhaVs  a  BEEPER?  BgmBLimas  railed  a  ■■ootirway  beep," 
both.  Faxscan  BEEPERS  add  a  gentle  Mifih  frequency  beap 
automatLcaay  fed  tb&  beginning  of  each  tpanflmis&lcin  and  a 
]ow  baep  at  the  ana.  '  ,Talk-alfe^, '  Is  a  thing  of  the  past! 
INTRODUCING  BP-4  MThe  FHjO"  BEBPfitt.  The  PRO  ia 
state-of-ma-art  beeping!  Includfta  a  digtlailypra^pam- 
maW  Llmar  Cuee  It  for  ID  of  tame-put  warnings.),  an 
automatic  "Slumber  Mode"  for  long  ba.ttaiy  Itfe  f9V  bav 
tejT  required—  not  included),  and  programmable  volume 
oontrol  of  the  unique  double  4-beep  timeout  warning.  No 
speaker!  rjsHa  a  pieEP-tr-ansOuoerl 

Hook-up's  a' snap  with  either  mode3"  l5tterfaoa&  to  virtu  al- 
ly ail  modem  gear.  Manual  supplied  with  each  BEEPE&. 
Available  in  three  versions: 

"A"    versions  are  oompleTie  with  case,  cable,  ^ndufltfy 
standard  4-pin  connectors 

versions  a-ve  Ui&  same  as  above  but  without  connec- 
tors. Add  your  own! 

versions  are  circuit- board  models  for  custom  in- 
utallatlons.  PeTrect  for  repeaters  or  building  INTO 
you?  rig  


"H1 


"C3" 


BEEPERS  ARE  A 
FAXSCAN  EXCLUSIVE* 


BP-4  '-ThePBO'1  BEEPER        BP-3  "Tria Original"  BEEPER 
A    179  All  unite  are  assembled  tested,  A    *39 

B-   *r>3         caix?  a  90-day  limited  warranty,         E-   *4G 
C-    |4&  aniialitpFedPT'e-paldlnlja.  C-    *£9 

Ohio  residents  add  6%  sales  tax 


IFfl^SCfl 


INC. 


^99 


.11  Jfi  D;;ji  Oive 


Orup  4fj-ilB 


-M 


THE  ULTIMATE  PROGRAMABLE 


NICAD  CHARGER  WITH  MEMORY  ERASE 


•  50mi'n.  charge  time -450  Maft 

battery 

•  Prograrnab^e  —  1  to  12  cells 

•  No  Nicad  heat  build  up 


Dual  shutoff  sense  circuit 


Repairs  many  shorted  cells 

Supplied    with    universal    EZ 
hook  wire  leads 


Control  Products  Unlimited,  Inc,  has  responded  to  our  professional  market  by  introducing  the  Model 
GMS  403  Rapid  Nicad  Battery  Charger  and  Conditioner. 

C.  P.U.'s  many  satisfied  customers  have  from  time  to  time  made  suggestionsconceming  extra  features  that 
they  felt  were  desirable.  These  suggestions  were  compiled  and  our  new  product  group  went  to  work, 
implementing  these  features  in  the  cleanest  design  ever.  Our  engineers  built  new  and  exciting  features 
into  the  advanced  time  proven  circuitry  of  our  former  GMS  401  and  GMS  402  product  (ine. 


Specify  Voltage  and  Mah  of  Battery  Pack(s) 
with  order.  One  program  module  included  — 
optional  moduies  $3.00  each. 

$249. po  plus  $4.00  Shipping 
(PA  Residents  add  5%  sales  tax) 


^ Control  Producta  Unlimited,  Inez. 


RD,  Box  ID       Dawning  town,  Pa,  1  S3  35 
C21  5J  3B3-6335  ^25 


See  Ust  of  Advertisers  on  page  80 


Time  to  talk 
on  a 
Ten-Tec  Talkie 

Made  in  the  U.S.A.  And  it's  priced  right 


The  Ten-Tec  2591  offers 
everything  youVe  ever 
wanted  in  a  2-meter 
handheld. 

*  Memory  Lockout  permits  the  scanner  to 
temporarily  bypass  channels  for  quick 
lockout  of  busy  frequencies,  yet  retain  them 
in  memory  for  normal  operation  on  demand 

*  10  Memories  with  stored  offset.  Channel  0 
accepts  any  non-standard  offset  *  Modifiable 
Band  Scan  without  complete 
reprogramming,  Scan  any  section  of  the 
band  within  user  defined  upper  and  lower 
limits  in  steps  of  5,  10,  15,  25,  or  30  kHz. 
Change  step  size,  upper  and  lower  limits 
independently.  Manual  Scan  also  up  or 
down,  in  5  kHz  steps  *  Selectable  Skip  or 
Hold  *  2.5  Watts  or  .4  Watts  *  Covers 
143.5-148.995  MHz  *  LCD  Readout  with 
Back  Light  *  Quick-Release  450  mAH 
Nl-CAD  Battery  Back  *  16-Ke>  Dual  Tone 
Encoder,  built-in  *  LED  shows  battery 
status  and  transmit  mode  *  Designed  and 
Manufactured  in  Tennessee.  And  it  carries 
the  famous  TEN-TEC  one  year  warranty. 
Put  tt  to  work  for  excellent  2  meter 
performance. 


HOLIDAY  SPECIAL:  _ 
Free  case  with  each  Model  2;j!JI  — 
Nov.  I  through  Jan.  31. 


■Kin 


TEN -TEC.  INC 

SEVJERVILLE,  TENNESSEE  3H62 


Special  North 
American  Editi 


As  ar*  added  bonus,  the  198S  U.S.  Call  book 
also  lists  the  amateurs  in  Canada  and  Mexico! 
You  get  the  complete  and  accurate  UJ5, 
listings  (prepared  by  our  own  editorial  staff  J, 
all  the  usual  up-to-date  Call  book  charts  and 
tables,  PLUS  Canada  and  Mexico,  Now  that's 
real  value! 

The  best  just  got  better! 

Of  course,  Canadian  and  Mexican  amateurs 
are  also  listed  In  the  1985  Foreign  Cailbook, 
Don't  delay!  The  great  new  1985  Caiibooks 
will  be  published  December  1,  1984.  Order 
your  copies  now  for  earliest  delivery. 


Eicfi      Shipping      Tout 


□  LLS,  Callbook  $21.95    $3.05   $25.00 

a  Foreign  Callbook      20.95      3.05     24.00 

Order  both  books  at  the  same  time  for 
$45.00  including  shipping  within  the  USA. 

Order  from  your  dealer  or  directly  from  tne 
publisher.  Foreign  residents  add  $4.55  for 
shipping.  Illinois  residents  add  6%  sales  tax. 


Keep  your  1985  Caiibooks  up  to  date. 

The  U.S.  and  Foreign  Supplements  contain 
all  activity  for  the  previous  three  months 
Including  new  licenses.  Available  from  the 
publisher  in  sets  of  three  [March  1.  June  it 
and  September  1}  for  only  $15,00  per  set 
including  shipping,  Specify  U.S.  or  Foreign 
Supplements  when  ordering.  Illinois  res- 
idents add  6%  sales  tax.  Offer  void  after 
November  I,  1965. 

RADIO  AMATEUR  111  I 

cailbook  me 

Otpt.     B 

925  Sherwood  Or.,  Box  247 

Lake  Bluff,  IL  60044,  USA 


,81      Tel;  {312)  234-6600 


IRON  POWDERand  FERRiTE  PRODUCTS 

AMIDdN   . 


^334 


Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech-Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET.  NORTH  HOLLYWOOD,  CALIFORNIA  91807 


PACKET  RADIO 


ASCJI-USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  is  the  AMRAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks. 


PAC/NET  board  only  $80.00 

Assembled/Tested.  No  (Cs,90day  warranty 


Package  of  all  ICs  except  2-2716 
EPROMs  $80.00 


PAC/NET  SYSTEM 


PAC/N  ET  SYSTEM  S240.00 

System  Tested  4,5  x  6"  board  complete 
with  all  ICs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires  only  single  8-10  volt  V*  amp  power 
1  year  guarantee  of  hardware/soft 
ware/AX25  standard  RS232  serial  ASCil 
at  any  user  baud  rate.RS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Programming 

f?ILL.AsHBY 

MM  AND  SON  ^M 
K2TKN— KA20EQ  201-658-3067 
BOX  332  PLUCKEMIN  N  J.  07978 


"AFTER  All  YOU  WERE  ONLY 
GUARAA/TEEP  FOR  lO  YEARS" 


Don't  you  w>sh  every  crystal  manufac- 
turer had  a  guarantee  Iiks  ICM^  At  in- 
ternational we  guarantee  every  crystal 
forever  when  used  in  the  equipment 
for  which  it  was  designed 

Our  computer  database  contains  cor- 
relation information  on  over  1 5,000  dif- 
ferent types  of  crystals.  No  other  crystal 
manufacturer  offers  this  valuable  ser- 
vice 

When  you  tfiink  of  crystals,  channel  ele- 


ments, or  oscillators,  call  ICM  first. 
When  it  comes  to  frequency  control,  we 
want  to  be  your  ONE  SOURCE. 


International  Crystal  Mfg.  Co.,  inc. 

10  H  Lee.  P.O.  Bo*  26330. 

Oklahoma  City,  OK  73126  0330 

(405)  236-374 1 
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TYPE 


TUBES 


PRICE 


TYPE 


PRICE 


TYPE 


PRICE 


2C39/7289 

5  34,00 

1182/4600A 

$500.00 

HL7815AL 

5  60.00 

2E26 

7,95 

4600A 

500 . 00 

7843 

107.00 

2K28 

200.00 

4624 

310,00 

7854 

130.00 

3-500Z 

102.00 

4657 

84.00 

ML7855KAL 

125.00 

3-10002/8164 

400*00 

4662 

100.00 

7984 

14.95 

3B28/866A 

9.50 

4665 

500 . 00 

8072 

84.00 

3CX400U7/8961 

255.00 

4687 

P.O.R. 

8106 

5.00 

3CX10OOA7/8283 

526.00 

5675 

42.00 

8117A 

225.00 

3CX3000F1/8239 

567 . 00 

5721 

250.00 

8121 

110.00 

3CW3O0O0H7 

1700.00 

5768 

125.00 

8122 

110.00 

3X250OA3 

473,00 

5819 

119.00 

8134 

470.00 

3X30O0F1 

567.00 

5836 

232.50 

8156 

12.00 

4-65A/8165 

69.00 

5837 

232.50 

8233 

60,00 

4-125A/4D21 

79.00 

5861 

140.00 

8236 

35.00 

4-250A/5D22 

98.00 

586  7  A 

185.00 

8295/PL172 

500.00 

4-400A/8438 

98,00 

5868/AX99GZ 

270.00 

8458 

35.00 

4-40OB/7527 

110,00 

5876/A 

42.00 

8462 

130.00 

4-40QC/6775 

110.00 

5881/6L6 

8.00 

8505A 

95,00 

4-1OQ0A/8166 

444.00 

5893 

60.00 

8533W 

136.00 

4CX250B/7203 

54.00 

5894/A 

54,00 

8560/A 

75.00 

4CX250FG/8621 

75.00 

5894B/8737 

54.00 

8560AS 

100.00 

4CX250K/8245 

125,00 

5946 

395.00 

8608 

38.00 

4CX250R/7580W 

90.00 

6083/AZ9909 

95-00 

8624 

100.00 

4CX300A/8167 

170.00 

6146/6146A 

8,50 

8637 

70.00 

4CX350A/8321 

110.00 

6146B/8298 

10.50 

8643 

83.00 

4CX3SOF/8322 

115,00 

6146W/7212 

17.95 

8647 

168.00 

4CX350F J/8904 

140.00 

6156 

110.00 

8683 

95.00 

4CX60OJ/8809 

835.00 

6159 

13.85 

8877 

465.00 

4CX1000A/8168 

242.50* 

6159B 

23.50 

8908 

13.00 

4CX1000A/8168 

485.00 

6161 

325.00 

8950 

13.00 

4CX1500B/8660 

555.00 

6280 

42.50 

8930 

137.00 

4CX500QA/8170 

1100.00 

6291 

180.00 

6L6  Metal 

25.00 

4CX 100000/81 71 

1255.00 

6293 

24,00 

6L6GC 

5.03 

4CX15000A/8281 

1500.00 

6326 

P.O.R. 

6CA7/EL34 

5.38 

4CWBOOF 

710.00 

6360/A 

5.75 

6CL6 

3.50 

4D32 

240.00 

6399 

540.00 

6DJ8 

2.50 

4E27A/5-125B 

240,00 

6550A 

10.00 

6DQ5 

6.58 

4PR60A 

200,00 

6883B/8032A/8552 

10.00 

6GF5 

5.85 

4PR60B 

345,00 

6897 

160.00 

6GJ5A 

6.20 

4PR65A/8187 

175,00 

6907 

79.00 

6GK6 

6.00 

4PR1000A/8189 

590,00 

6922/6DJ8 

5.00 

6HB5 

6.00 

4X150A/7034 

60.00 

6939 

22.00 

6HF5 

8.73 

4X150D/7609 

95,00 

7094 

250.00 

6JG6A 

6.28 

4X250B 

45.00 

7117 

38,50 

6JH6 

6.00 

4X250F 

45 ,  00 

7203 

P.O.R. 

6JN6 

6.00 

4X500A 

412.00 

7211 

100.00 

6J56C 

7,25 

5CX150QA 

660,00 

7213 

300.00* 

6KN6 

5.05 

KT88 

27.50 

7214 

300.00* 

6KD6 

8.25 

4168 

45.00 

7271 

135.00 

6LF6 

7.00 

416C 

62.50 

7289/2C39 

34.00 

6LQ6  G.E. 

7 .  00 

572B/T160L 

49.95 

7325 

P.O.R. 

6LQ6/6MJ6  Sylvaoia 

9.00 

592/3-200A3 

211-00 

7360 

13.50 

6ME6 

8.90 

807 

8,50 

7377 

85.00 

12AT7 

3.50 

sua 

15.00 

7408 

2.50 

12AX7 

3.-00 

S12A 

29.00 

7609 

95*00 

12BY7 

5.00 

813 

50.00 

7735 

36.00 

12JB6A 

6.50 

MOTE  *  =  USED  TUBE 

NOTE  P.O.R.  =  PRICE 

ON  REQUEST 

"ALL  PARTS  MAY  BE  NEW,  USED,  OR  SURPLUS.  PARTS  MAY  BE  SUBSTITUTED  WITH  COMPARABLE  PARTS  IF  WE 
ARE  OUT  OF  STOCK  OF  AN  ITEM. 


NOTICE:  ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 


For  Information  call:  (602)  242-3037 


Toil  Free  Number 
800-528-0180 
(For  orders  only) 


"AH  parts  may  be  new  or 
surplus,  and  parts  may  be 
subsiiiuied  with  comparable  parts 
it  we  are  out  of  stock  of  an  item  ° 


JVI^ljz  electronic* 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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"FILTERS" 

COLLINS  Mechanical  Filter  #526-9724-010  MODEL  R55Z32F 

455KHZ  at  3.2KHz  wide*  May  be  other  models  bat  equivalent.  May  be  used  or  new,  $15,99 

ATLAS  Crystal  Filters 

5,595~2.7/8/LSBf  5.595-2.7/LSB 

8  pole  2.7KH2  wide  Upper  sideband,    Impedence  SOOohns  15pf  In/80  Oohns  Opf  out,  19,99 

5*595-2.7/8/11,    5.595-2,7/USB 

B  pole  2-7I01Z  wide  Upper  sideband.   Jjipedence  SOOohns  15pf  In/SOOotins  Opf  out,  19,99 

5. 595-. 500/4,    5-595-.500/4/CW 

4  pole  500  cycles  wide  CW>     Inpedance  BOOohms  15pf  In/800ohns  Opf  out.  19,99 

9 , 0USB/CW 

6  pole  2.7KHz  wide  at  6dB.  Impedance  680ohms  7pf  In/300ohms  8pf  out,  CW-1599HZ    19.99 

KOKUSAI  ELECTRIC  CO,  Mechanical  Filter  #MF-455-ZL/Z0-21H 

455KHZ  at  Center  Frequency  of  453- 5KC.  Carrier  Frequency  of  455KH2  2,36KC  Bandwidth. 
Upper  sideband-   (ZU)  19.99 

lower   sidebar^.   (ZL)  19.99 

CRYSTAL  FILTERS 


•  *• 


***#«••*••#*•*#**•**•********• 


*««••***• 


NTKKO 

TEW 

SDK 

TAMA 

TYCO/CD 

MOTOROLA 

FTI 

PCI 

PTI 

CCHTBCH 

FRC 

FILTDCH 


FX-07800C 

KEC-103-2 

SCH-113A 

TF-31B250 

001019880 

4884863B01 

S350C 

5426C 

1479 

A10300 

ERXF-15700 

2131 


7 .  3MHz 

10, 6935MHz 

11.2735MHZ 

CF   3179, 3KHz 

10*7MH2  2pole  ISKHz  bandwidth 

11,7MHz  2pole  ISKHz  bandwidth 

12Mlz  2pole  15KHz  bandwidth 

21,4*Hz  2pole  15KH2  bandwidth 

10.7MHz  Bpole  bandwidth  7.5KH2  at  3dB,  SKHz  at  6dB 

45MHz  2pole  15KHz  bandwidth 

20.6MHz  36KHz  wide 

CF  7.825MHz 


$10,00 

10.00 

10.00 

19,99 

5.00 

5,00 

5.00 

5,00 

20.00 

6.00 

10 .  00 

10,00 


e^»«MI»«ft»SI*#IS4»*ft»ll4»ft«4lft#4  4ft44ftft4<itt»4ft#»Mfr#4«M4  44»4#t*«#tt«i4»4«ff4ftft» 


CERAMIC  FILTERS 

AXEL 
CLBTJTE 


NIPPON 


TOKIN 
WTSUSHIKA 


4F449 

TO01A 

TCF4-12D36A 

BFB455B 

BFB455L 

CFM455E 

CEM455D 

CFR455E 

CFU455B 

CFU455C 

CFU455G 

CFU455H 

CFU455I 

CFW455D 

CFW455H 

SFB455D 

SFD455D 

SFE10-7MA 

SFE10.7MS 

SFGlO,7m 

LF-B4/CFU455I 

IF-B6/CFU455H 

IF-B8 
IF-C18 

CF455A/BFU455K 
EFOL455K 


12.6KC  Bandpass  Filter  3dB  bandwidth  1.6KHZ  from  11.8-13,4KHz 

455KHz^-2KHz  bandwidth  4-7%  at  3dB 

455KH2-I-1KH2  bandwidth  6dB  ndn  12KHzr  G03B  max  36KHz 

455KHz 

455KH2 

4  55KHz  4-5,5KHz  at  3dB   ,   -t-SKHz  at  6dB   ,   +-16KHZ  at  50dB 

455KHZ  -r-7KHz  at  3dB   ,   4-10KHz  at  6dB   ,   -I-20KH2  at   50dB 

455KHz  -»-5,5KHz  at  3dB   ,   -l-SKHz  at  6dB   ,   +-16KHZ  at   60dB 

455KHz  +-2KHZ  bandwidth  4-15KHz  at  6dB,    +-3GKHZ  at  40dB 

455KHZ  4-2KHZ  bandwidth  4-12. 5KHz  at  6dB  ,   4-24KH2  at  40dB 

455KHZ  4-lKHz  bandwidth  +-4,5KHz  at  6dB  ,  +-10KHZ  at  40dB 

455KHz  4-lKHz  bandwidth  4-3KHz  at  6dB  t   4-9KH2  at  40dB 

455KHZ  4~iKHz  bandwidth  *-2KHz  at  6dB  ,  «-6KHz  at  40dB 

455KH2  4-lQKHz  at  6dB  ,  -I-20KH2  at  40dB 

455KH2  4-3KHZ  at  6dB  r  +-9KHZ  at  40tfB 

455KHZ 

455KHZ  4-2KHZ  ,  3dB  bandwidth  4.5KHZ  4-lKHz 


10.7MHz  280KHZ  4-50KHZ  at  3dB 

10,7MHz  230KHZ  -+-50KHZ  at  3dB 

10,7MHz 

455KH2  4-lJQlz 

455KHz  4-XKHz 

455KHZ 

455KHZ 

455KHZ  +-2KHZ 

455KHZ 


650KHz  at  20dB 
570KHZ  at  20dB 


10.00 
5,00 

10,00 
2.53 
3.50 
6,65 
6,65 
8.00 
2.90 
2,90 
2.90 
2,90 
2.90 
2.90 
2.90 
2.50 
5.00 
2,50 
2,50 

10.00 
2.90 
2.90 
2,90 

10,00 
5,00 
7,00 


*4f4t«tl«#i^t#*lfrt4ttttf#«4t*««l««l#tl#«4*«*«**«t»ftt«f««fff«tflfl444»44«4lft»4 


PCWER  OUTPUT  1.6f>&T. 
68K  OHM  lWftTT  BALLAST 


REAM  DIA.  ,75MM 
1000VDC  4-100VDC 


SPECTRA  PHYSICS  INC.  Model  088  HeNe  LASER  TUBES 

BEAM  DIE,  2.7MR 
At  3.7MA 

ROTRQN  MUFFIN  FANS  Model  MARK^/MU2A1 

115  VBC     14WATTS       50/60CPS 

loscm  at  eocps  THESE  ARE  NEW 


6KV  STARTING  VOLTAGE  DC 

$59,99 


PRCTCTX7IH>F 


88CTM  at  50CPS 


(fIVI(l|z  electronics 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


Toll  Free  Number 
800-528-0180 

(For  orders  only) 


$  7.99 

All  parts  may  be  ne*f  or 
surplus,  and  pans  may  be 
subst  ituied  with  comparable  pans 

il  we  are  oul  ol  slock  ot  an  uem," 


For  information  call:  (602)  242*3037 


73  Magazine  *  December,  1984 


RF  TRANSISTORS 


TYPE 

PKICE 

tyi/i-, 

PRICE 

TYPE 

PRICE 

2NI561 

$25.00 

2N5920 

?  70.00 

40608  RCA 

$  2,48 

2NL562 

25.00 

2N5921 

80.00 

40673  RCA 

2.50 

2N1692 

25-00 

2N5922 

10.00 

40894  RCA 

1.00 

2N2857 

K55 

2N5923 

25.00 

60247  RCA 

25,00 

2N2657JAN 

4- 10 

2*3  5941 

23,00 

61206  RCA 

100.00 

2N2857JANTX 

4,50 

2N5942 

40.00 

62800A  RCA 

60,00 

2N2S76 

13.50 

2N5944 

10.35 

62803  RCA 

100,00 

2N2947 

18,35 

2N5945 

10,00 

430414/3990KC/ 

i    50.00 

2N2948 

ntoo 

2N5946 

12,00 

3457159  RCA 

20.00 

2N2949 

15.50 

2N5947 

9.20 

3729685-2  RCA 

75.00 

2N3118 

5.00 

2N6GS0 

6,00 

3729701-2  RCA 

50.00 

2S3119 

4.00 

2N6081 

7,00 

3753883  RCA 

50.00 

2N313A 

1.15 

2N6082 

9.00 

615467-902 

25,00 

2N32S7 

4.90 

2N6083 

9.50 

615467-903 

40.00 

2N3288 

4 .  40 

2N6084 

12,00 

2SC56S 

2.50 

2N3309 

4.85 

2N6094 

11.00 

2SC703 

36.00 

2N337  5 

17.10 

2N6095 

12.00 

2SC756A 

7.50 

28347$ 

2,13 

2M6096 

16,10 

2SC781 

2.80 

2N3553 

1.55 

2N6097 

20.70 

2SC1018 

1.00 

2N3553JAN 

2.90 

2N6105 

21.00 

2SC1042 

24.00 

2N3632 

15,50 

2H6136 

21,  £5 

2SCI070 

2.50 

2N373J 

11.00 

2N6166 

40.24 

2SC1216 

2.50 

2fJ38lB 

5,00 

2N6267 

142.00 

2SC1239 

2.50 

2N3866 

i,30 

2N6304 

1,50 

2SC1251 

24,00 

2N3866JAU 

2.20 

2N6368 

30.00 

2SC1306 

2,90 

2N3866JANTX 

3.80 

2N6439 

55.31 

2SC1307 

5,50 

2N3366JANTXV 

4.70 

2N6459 

18.00 

2SC1424 

2.80 

2K3866AJANTKV 

5.30 

2N6567 

10.06 

2SC1600 

5,00 

2N3924 

3.35 

2N6603 

13,50 

2SC1678 

2,00 

2N3926 

16.10 

2N6604 

13,50 

2SC1729 

32,40 

2N3927 

17.25 

2N6679 

44,00 

2SC1760 

1.50 

2N394S 

1,75 

2N6&30 

80,00 

2SC1909 

4.00 

2N3950 

25.00 

021-1 

15,00 

2SC1945 

10.00 

2N3959 

3 .  85 

01-80703T4 

65.00 

2SCI946 

40.00 

2N4012 

11.00 

3  5C05 

15.00 

2SC1947 

10.00 

2N4037 

2.00 

102-1 

28.00 

2SC1970 

2.50 

2N404 1 

14,00 

103-1 

28,00 

2SC1974 

4,00 

2N4072 

1.80 

103-2 

28.00 

2SC2166 

5.50 

2N4080 

4.53 

104PI 

18,00 

2SC2237 

32.00 

2M127 

21.00 

1&3PI 

10,00 

2SC2695 

47.00 

2N4416 

2,25 

131-3 

15.00 

A2X1698 

POR 

2N4427 

1,25 

210-2 

10.00 

A3- 12 

14,45 

2N4428 

1.85 

269-1 

18-00 

A50-12 

24,00 

2N44J0 

11.80 

281-1 

15-00 

A209 

10,00 

2K492  7 

3.90 

282-1 

30.00 

A283 

6.00 

2N4957 

3.45 

482 

7  30 

A283B 

6.00 

2N4959 

2.30 

564-1 

25,00 

A1610 

19,00 

2N5016 

18,40 

698-3 

15,00 

AF102 

2.50 

2N5026 

15.00 

703-1 

15-00 

AFY12 

2.50 

2N5070 

18.40 

704 

4.00 

AR7115 

20,00 

2N5090 

13.80 

709-2 

11,00 

AT41435-5 

6.35 

2N5108 

3.45 

711 

4,00 

B2-8Z 

10*70 

2N51G9 

1.70 

733-2 

15,00 

B3-12 

10,85 

2N5I6Q 

3.45 

798-2 

25,00 

B12-12 

15.70 

2N5177 

21.62 

3421 

28.00 

BAL0204125 

152.95 

2N5179 

1.04 

3683P1 

15.00 

BF25^35 

56-25 

2N5216 

56.00 

3992 

25,00 

B40-12 

19.25 

2N5470 

75.00 

4164P1 

15.00 

B70-12 

55.00 

2N5583 

3,45 

4243PJ 

28,00 

BF272A 

2  i  50 

2N5589 

9.77 

434QF3 

18.00 

BFQ85 

2.50 

2N5590 

L0.92 

4387P1 

27,50 

BFR21 

2.50 

2N5591 

L3.80 

7104-1 

28-00 

BFR90 

1.00 

2N5596 

99.00 

7249-2 

10-50 

BFR9 1 

1.65 

2N5636 

12.00 

7283-1 

37.50 

BFR99 

2.50 

2JJ5637 

15.50 

7536-1 

30-00 

BFT12 

2.50 

2N5641 

12,42 

7794-1 

10,50 

BFW16A 

2,50 

2N5642 

14.03 

7795 

15.00 

BFW17 

2.50 

2N5643 

25.50 

7  795-1 

15.00 

BFW92 

1.50 

2N5645 

13,80 

7796-1 

24,00 

BFX44 

2.50 

2N5646 

20.70 

7797-1 

36,00 

BFX48 

2,50 

2N5651 

11,05 

40081  RCA 

5.00 

BFX65 

2.50 

2N5691 

18.00 

40279  RCA 

10,00 

BFX84 

2.50 

2N5764 

27.00 

40280  RCA 

4.62 

BFXS5 

2,50 

2N5836 

3.45 

402SJ  RCA 

10.00 

BFXB6 

2.50 

2N5842 

8.45 

40282  RCA 

20,00 

BFXS9 

1.00 

2K5847 

19.90 

40290  RCA 

2.80 

BFYil 

2,50 

2N5849 

20,00 

40292  RCA 

13.05 

BFY18 

2.50 

2N5913 

3.25 

40294  RCA 

2.50 

BFY19 

2,50 

2N5916 

36,00 

40341  RCA 

21  .00 

BFY39 

2,50 

TYPK 

HFY90 

BLW60C5 

BLX67 

BLX67C3 

BLX93C3 

BLY67A 

BLY88C3 

BLY89C 

BLY90 

BLY92 

BLY94C 

BLY351 

BLY568C/CF 

C2M70-28R 

C25-28 

C4005 

CD1659 

CD 1899 

C1M920 

CD2188 

CD2545 

CD2664A 

CD3167 

CD3353 

CD3435 

CD39QQ 

CM25-I2 

CM40-12 

CM40-28 

CME50-12 

CTC2001 

CTC2005 

CTC30O5 

CTC3460 

DV2820S 

DXL1003P70 

DXL2001P70 

DXL2002P70 

DXL3501AP100F 

EFJ4015 

EFJ4017 

EFJ4021 

EFJ4026 

EN 15 745 

FJ9540 

FSX52WF 

0657  39 

C65386 

GM0290A 

HEP  7  6 

HEFS30Q2 

HEPS 3003 

HEPS 3005 

HEPS  3006 

HEPS3007 

HEPS 30 10 

HF80G3 

HFET2204 

HP35821 

HP35826B 

HP35826E 

HP35831E 

HP35832E 

HP35833E 

HP35859E 

HP35866li 

HXTR2101 

1IXTR3101 

HXTR5101 

HXTR6104 

HXTR6105 

HXTR6106 

J310 

JO2O0O 

JO200I 

JO4045 

KD5522 

KJ5522 

M1106 


PRICE 

$  1,50 
15,00 
12-25 
12,25 
22.21 

7.50 
13,08 
13.00 
45,00 
13.30 
45,00 
10,00 
30,00 
92.70 
57,00 

2,50 
20.00 
20.00 
10.00 
18,00 
24,00 
16.00 
92.70 
95.00 
26.30 
152.95 
20,00 
27,90 
56,90 
30.00 
42,00 
55,00 
70,00 
20.00 
25.00 
22.00 
19.00 
14.00 
47.00 
12.00 
24 .  00 
24,00 
35.00 
20,00 
16,00 
58,00 
25.00 
25,00 

2.50 

4.95 
11,40 
30.00 
10.00 
19,90 
25,00 
11.34 
10,00 
112.00 
38.00 
32.00 
32.00 
30.00 
50.00 
50.00 
75,00 
44-00 
44-00 

7,00 
31.00 
6S.00 
31.00 
33.00 

1,00 
JO. 00 
25.00 
24.00 
25.00 
25.00 
13.75 


Toll  Free  Number 
800-528-01 80 

(For  orders  only) 


"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  out  of  stock  of  an  Item." 

For  information  call:  (602)  242-3037 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

JVf ^|z  elect rof\ic$ 
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RF  TRANSISTORS  (CONTINUED) 


Ml  107 
Ml  131 
H1132 
Ml  134 
M9U6 
M9579 
M9560 
M9587 
K9588 
M9622 
M9623 
H9624 
H9625 
M9630 
H9740 
M9741 
M9755 
M978Q 
M9S27 

M9S50 

M9851 

M9860 

M9887 

H9903 

H9965 

MM  1500 

MU  5  50 

MMI552 

HMI 553 

MU607 

MM1614 

HH1810 

HH101O 

MM1943 

MM2608 

MM3375A 

MM4429 

MMflOOO 

MM8006 

MM8011 

MPSU3I 

MRA2023-K5 

MRF134 

HRF136 

HRF171 

MRF20S 

HRF212 

MRF221 

MRF223 

MKF224 

MRF227 

KRF2J0 

HRF231 

HRF252 

MSF237 

MRF238 

MRF239 

MRF24S 

HRF247 

MRF304 

MRF306 

HRF313 

HR¥\ 

MSF31S 

MRF3lt> 

MRF317 

MRF412 

HRF420 

HRF421 

H&F422 

HRF427 

HRF428 

MRF433 

MRF449/A 

MRF450/A 

MRF452 tk 

MRF453/A 

MRF434/A 

MRF455/A 


$16-75 
5,15 
7.25 
13-40 
29-10 
6-00 
7,95 
7.00 
5.20 
5.95 
7-95 
9-95 
15-95 
14-00 
27,90 
27-90 
16-00 
5-50 
11.00 
35-00 
13.50 
20.00 
8.25 
2-80 
6,95 
12.00 
25-00 
10-00 
50-00 
50*00 
6+45 
10.00 
15-00 
15,00 
1,80 
5-00 
17-10 
10,00 
1,15 
2-30 
25-00 
1-01 
42-50 
10,50 
16-00 
35,00 
11-50 
16.10 
10,00 
13.00 
13,50 
3.45 
2.00 
10-00 
12,07 
3.15 
13-80 
17,25 
35,65 
31,00 
36.00 
50.00 
11.15 
29.21 
28, 86 
55.43 
63,94 
18.00 
20.12 
25.00 
38.00 
17*25 
63,00 
12,07 
12.65 
14,37 
17,00 
18.40 
20.12 
16.00 


HRF458 
HRF464 
KRF466 
MEF472 
MRF4  75 
MRF476 
MRF477 
MRF479 
MKF492 
MRF502 
MRF503 
KRF504 
HRF509 
MRF511 

HRF517 
HRF525 
MRF559 
MRF587 
MKF605 
MKF618 
MKF626 
MKF628 
KRF629 
MKF641 
HRF644 
MRF646 
MRF648 
HRF816 
KRF823 
HRF846 
KRF892 
«RF894 
MR  1-901 
MRF901 


3 
4 


Lead 
Lead 


MRF902/2N66Q3JAfl 

WRF9G2B 

HRF904 

MRF905 

MRF911 

MRF965 

HRF966 

HRFlOOGMA 

MRF1004M 

MRF2001 

MKF2005 

MRF5176 

HRF8004 

MSCl 720-12 

MSCl 82 1^3 

MSCIS21-1Q 

MSC200 I 

MSC2010 

HSC2223-10 

MSC2302 

HSC3000 

MSC3001 

KSC72002 

MSC73001 

HSC80064 

MSC80091 

MSC80099 

HSC80593 

MSC80758 

MSC82001 

WSC82014 

HSC82020M 

HSC82O30 

MSC83001 

MSC830O3 

MSCS3005 

MSC83026 

HSC83303 

MSC84900 

KT4I50 

MT5126 

WT5596(2H> 

MT5768(2N) 

HTS762 

N £02 136 


520,70 

25.30 

18.97 

1.50 

3,10 

3,16 

20,00 

8-05 

23-00 

1-04 

6,00 

7,00 

5.00 

10,69 

2.00 

_,00 

3.45 

1-76 

IUOO 

20 .  00 

25.00 

12,00 

8,65 

3.45 

25,30 

27,60 

29.90 

33,35 

15.00 

20,00 

44,85 

35,50 

46.00 

LOO 

2.00 

15.00 

18.40 

2.30 

2.55 

2,50 

2.55 

3.55 

32.77 

31.05 

41. 

54.97 

24.00 

2.10 

225.00 

125.00 

225,00 

30.00 

93,00 

245,00 

FOR 

35,00 

38.00 

FOR 

POR 

35,00 

10.00 

3.00 

POR 

POR 

33,00 

33.00 

I  JO. 00 

33.00 

40.00 

82,00 

70,00 

POR 

POR 

60.00 

14,40 

25-00 

99.00 

95,00 

25.00 

2,00 


KE02I60ER 
NE021350 
NE I  3783 
NE2ISS9 

NE57835 

NK64360ER-A 

NK64480  (B) 

NE73436 

NE77362ER 

NK98260ER 

FRT8637 

PT3127A 

mi27B 

PT3127C 

PT3127D 

PT3127E 

PT3190 

FT 3 1 94 

PT3195 

PT3537 

PT4166E 

PT41760 

i,rr4iasR 

PT4Z09 

PT4Z09C/5645 
PT4556 
PT4570 
PT4577 
PT4590 
PT4612 
PT4628 
PT4640 
PT4642 
PT5632 
•  749 
1T6612 
PT66I9 
PT6708 
PT6709 
PT6720 
PT8510 
PTS524 
PTS609 
PT8633 
PT8639 
PT8659 
PT8679 
PT8708 
rT8700 
l'T8727 
PT8731 
i  i'8742 
PT8787 
PT882S 
PT9700 
PT9702 
PT9783 
PT9784 
PT9790 
PT31083 
PT31962 
PTX6680 
RE3754 
RE  3789 
RF35 
RF85 
RF110 
S50-I2 
S3006 
S3007 
S3031 
SCAJ522 
SCA3523 
SD345 
SD445 
SD1004 
SD1007 
SD1007-2 
Sn 1007-4 
5D 1007-5 


$100.00 

5.30 

61.00 

43.00 

.70 

100.00 

94.00 

2,  50 

I 00 . 00 

100,00 

2  5,00 

5,00 

5.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20*00 

7,80 

20.00 

25.00 

5,00 

25,00 

25-00 

24,60 

7,50 

20.00 

5.00 

20.00 

20.00 

20.00 

20.00 

4.70 

25.00 

25.00 

20.00 

25.00 

25,00 

25.00 

15.00 

25*00 

25.00 

25.00 

25*00 

25.00 

25-00 

20-00 

20.00 

29.00 

25.00 

19-10 

25,00 

25.00 

25*00 

25,00 

16.50 

32*70 

56.00 

20.00 

20.00 

20.00 

25.00 

25.00 

16,00 

17.50 

21.00 

23,80 

15.00 

10*00 

22.00 

5,00 

5,00 

5.00 

5.00 

15,00 

15,00 

15.00 

15.00 

15.00 


SO  1 009 
SD1009-2 
SD10I2 
501012-3 

SD1012-5 

SD1013 

SD1013-3 

soion-7 

SD1016 
SDI016-5 

smote-4 

SO  JO  18*6 
SD1018-7 
SB1018-15 
SD 1 020-5 
SD1028 
SO  1 030 
SD1030-2 
SO 1040 
SOI 040-2 
SD 1040-4 
SD 1040-6 
SO  104  3 
SD104  i-l 

SDI045 
SD  1049-1 
SB1053 
SD1057 
SD1065 
SD1068 
SD 10 74*2 
SD 1074-4 
SD 1074-5 
SD1076 
SD1077 
SD1077-4 
SD  107  7-6 
SD1078-6 
SD 1080-7 
SD I 080-8 
501080-9 
SD1084 
SD1087 
SO 1088 
SOI 088-8 
SD1089-5 
5D1090 
SD1094 
SD1095 
SDL  098- 1 
SD1100 
SDL109 
SDH  I  5-2 
SB1  115-3 
SOl  11 5-  7 
SOU  16 
SDllia 
SOU  19 
SOI 124 
SB1 132-1 
SOU  32-4 
SDH  33 
SD1 133-1 
SD1L34-1 
SOIL  34-4 
SOI  134-17 
SOIL  35 
SD1135-3 
SOU  36 
SOI 136-2 
501 143- 1 
SOI143-3 
SD1144 

501145-5 

5D1146 

501147 

5D1188 

SD11S9 

SD1200 
SD1201-2 


SI  5.  00 
15.00 
10,00 
10,00 
10,00 
10.00 
10,00 
10.00 
15.00 
15,00 
13,00 
13-00 
13,00 
13.00 
10.00 
15,00 
12.00 
12.00 
5,00 
20.00 
10,00 
5,00 
12.00 
10,00 
3.75 
2.00 
4,00 
10.00 
4*75 
15*00 
18,00 
28.0M 

28,00 

18. 
4.00 
4. do 

4*t»i» 

24,00 

7,50 

6.00 

3.00 

8.00 

15*00 

^.00 

2.00 

15.00 

15,00 

15.00 

15. 

30.00 

5.00 

18.00 

7.50 

7,50 

2.10 

5*00 

22,00 

5.00 

50.00 

15.00 

12,00 

9.50 

10,00 

2.50 

12.00 

12.00 

10.25 

12,00 

12.50 

12.50 

10.00 

17,00 

4,00 

15.00 

15.00 

15*00 

10.00 

24.00 

L50 
15.00 


Toll  Free  Number 

800-  528-0 1 80 
(For  orders  only) 


"AM  parts  may  be  new  or 
frtirpfUS.  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  out  o<  stock  of  an  item." 


JVl^z  electronic*, 


For  information  call:  (602)  2423037 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


G 
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RF  Transistors  (continued) 


ttatn 

110*00 

-TM  »b-l 

Sfri.*i?-a 

4_si 

latJDi 

SHUI7-U 

*s 

»i»: 

auii-i* 

4**4 

»f«* 

SBU. 

v.oo 

>9iiii 

Uiill*  -il 

<JU 

SB; 

i»l?l* 

JD 

SBMlV 

sai;is-4 

11.49 

U'll+T-ft 

saiJis-s 

.4.40 

aiM7-i 

tstitt»a 

!),« 

*oij§4-» 

tTno 

SB]  WV^ 

SJY1J20-J 

**>0 

SDIWJ 

SVfttO-f 

t*« 

7S-fc 

koi-RI-o 

1S.0O 

SfiU'* 

4»I**J-H 

■ 

»l3ss-i 

SOI  714- 10 

1S.00 

5DI  i  *=»'.-    I 

SO..H4 

IS,  00 

saiwo-: 

Kit  12, 

IS  no 

5D1405 

fiDIJ. 

10,*% 

5BI4US 

■HlfJMt 

i4 

3UI4D9 

Hiil  1X3 

as 

mi4ifl 

SDIlAO-i 

14.00 

SUI410-) 

SHIJ44-I 

l*.ffl> 

snl4?o-h 

*  J-M 

SOUH-f 

.oa 

5XF14.Z.' 

540.no 

SOI  24411  If 

24-00 

sot4io-t 

J.  on 

WI4VZ 

/O.oo 

SZTUlI 

40.00 

ovtiau 

14-00 

33 14 13-1 

>.ao 

IftltW-* 

*»fl* 

**,«! 

SOI 741 

14,00 

sa\i4it 

s*oo 

S&141SM 

»*oo 

WFMSJ-i 

w,0fl 

SOL  244-1 

11,00 

SB U13-2 

use 

101444-t 

»*.oo 

S1FZW2 

w.oo 

4417*2 

m,4S 

SD1421 

■,00 

HH 

14.O0 

SU7I47 

J2.00 

SOI ff 2-1 

in*S5 

>m*:  — 

J.IO 

SHI 

.00 

SAF77J4 

(i.CiO 

MUJJ2-I 

ID.** 

SO£4Z9-I 

-0* 

i*l4*0 

11,00 

£472744 

25,00 

501 7  77-4 

w,« 

SSI 429-1 

1  -r  OP 

IBI4A4 

1»» 

5SF2264 

ioo.oc 

541 J /I 

IJ*74 

SDI4JT-4 

--■* 

49(4*4-1 

i.H 

amti 

4*00 

Sfil77*-| 

U-T3 

WI4JQ 

3.40 

vat***-* 

t.40 

. 

f-i.OO 

»l77t-4 

11.74 

S0I44S-? 

L» 

S»l4eW 

l.» 

SW71AJ 

vj.oo 

wif?«-j 

10.00 

5DU>4 

?-* 

U»UA* 

42.44 

54??  144 

ie,oe 

sotin-j 

10.00 

5DUJ4-5 

11,00 

»14*H 

;s,do 

s*n : 

It.  00 

soi far- 2 

•.on 

SDt  +  44-9 

1.00 

101*4" 

SUT2S72 

21.00 

SII20J 

10*00 

SBUM 

t.uo 

nun  i 

ts,qo 

5XF2S&4 

40,00 

SO  1744-3 

in,  so 

ID1441 

1.00 

SOU**-! 

»,oa 

5UZV*J 

2S,00 

SOI 

io.oo 

501442 

,i*> 

301411111 

J4.QO 

SU2J41 

40.00 

*01?l>-4 

io.oo 

SO  J  444 

i%.m 

Mir.ifl-.1 

If.OO 

S*F7?*7 

W,**] 

3*120*- 1 

14.00 

SOI  4*4-* 

Irl.OO 

3DIUJ-4 

J  J.  00 

SZF7.747* 

40,00 

£01240-4 

14*00 

SOI  444-9 

ta,oo 

SDlVJS-l 

24,00 

sorzAzi 

21.00 

ioi740»r 

11,00 

US 

ji,oo 

501V" 

(4,0ft 

5JLr2B22/?ftftMl 

tl.40 

Bin 

1.24 

SD14  40-I 

Jl.Ut) 

sin.) 

w.w 

5*r2Si7 

to.  00 

XDllOW 

.00 

S3>14^1 

11, OD 

Hlii  \>. 

41.  DO 

5122917 

n.w 

1S.O0 

soi^iw 

IQD.flQ 

SZFJ?J1 

D. 00 

24,00 

loiMat 

170.00 

SMT29I* 

14.00 

24,00 

SOlVM 

24.00 

szraafipt 

40,00 

34.00 

S0IS41 

1J.00 

SSMXkh 

74,00 

12.00 

S9IS4MI 

44.00 

SS4142 

14.00 

1**40 

SOI  4*1 

79.0O 

TX74A6 

14.00 

ti»«3 

SOI  414-1 

*.*5 

TAII4VI 

14,04 

n.oo 

10I47S 

t-f5 

T4B441 

n.oo 

ijr.oo 

Vl4%Sf 

2^00 

TJJ56f 

l.-DO 

It.  00 

SYMU 

v.oo 

TA«441 

IVOO 

ft.  00 

H.40I-M 

IS-OO 

TA444* 

13,00 

21.00 

,LV0l-l'1 

iSVfn 

^kiOM 

1V,00 

21.00 

SM/fl* 

S.OD 

TIStO* 

J.  S3 

O 

*»J 

14,00 

TFT  12 

2.40 

«.» 

surm 

50.00 

1?lO|4 

4.00 

14*00 

S»T/40 

M.OO 

TP102B 

14.00 

1.24 

strroto 

20.00 

flWJ 

4.00 

T.» 

swMrti 

2*40 

Twmmtrw 

440.00 

J.-'S 

3»*^Tw^R 

14*00 

V122-2 

24.00 

4,0) 

»riQQ4 

40.00 

W4I0TI 

20,00 

>t.0O 

SMI  Oil 

4.00 

V4I5 

4.00 

U.OO 

SOFI074 

40.00 

Relays 


BNC  TO    Kinona   Plug   Coax  Cab  It-   KCI-r>H    16    inch   or   BNC    Co  N   Coax  Cable  RG-58    36   inch 


$7*99  or  2   For  $13,99  or    10  For  $50.00 


SB. 99  or   Z   For   $15,99  or   10  For   $60, UO 


COAXIAL  RELAY   SWITCHES   SPOT 


* 


I 


Am phenol 

Part   i   116-10102-8 

I  I SVac  Type   BNC  DC   to   3  GHz, 


$29.99 


FXR 

Part  #  300-11182 
I20Vac  Type  BNC  DC  to  A 
FSN  5985-543- L  225 

$39,99 


CHz, 


FXR 

Fart  #   300-111/3 
120Vac  Type   BWC   S&me 
FSN    5985-54>-l850 

$39.99 


TEnHa  OOMHSTK-  PKHnMO,  COP  W  Cioan  Cird 

^OASKU"  Pr*0»W  Oti^.  U  5  Fundi,  Mane?  Ordm,  or  C*i*i»f'i  Ch«h  Onl^. 

C  Q  0/  Ata*p<ttM+  Or  lottpftfjn  «  null  Pavmert  Irom  cu^Eeptw  will  M  Dy  C*»h  Mon*y  Ord*.  or  c**hi«  i  ChecH  We  w*  tony 
nm  **  n^jinoi  MOtpt  p*mn«l  rtaolci  for  C.OB.1  CO  D  i  im  nhnnHKI  by  Kir  emit  irtd  lltru  UNIM)  P*re*l  Semca 

priic*  WMHtttAH  4  Mrfimmng  cinjet 
Cw  Aft »  an  VftH  Much  it  nc4  prttfuitv  nuftHl.  the  ci 
i  M  rhp  rrturnpcf  p*rf t 


not  twwnt  at>mr  m  1m*&vtm  QtOir  ftw  Oomi  I 

"  btiWy  <m  nM  vOir  If  (uPtiliiPI  0  i 

II  t*  f*M  rwjtonrtWB  hv  viir  cti»0»  Incucnd,  pkid  a  14S 


POSTAGE  Minimum  shipping  and  handling  in  Ihe  US,  Canada,  and  Mexico  is  $3,00  tor  ground  ship* 
munis,  ad  other  countries  is  £5,50  Air  rales  or*?  available  at  the  time  ol  your  order.  AH  fofeiQn  ordms 
pJoaoe  include  25%  of  Ihe  ordered  amouni  lor  shipping  end  handling.  C-O.D.s  are  gnipped  AIR 
ONLY 

PREPAID  ORDERS;  Otdefs  most  be  acoomponhid  by  o  check 


CJttOfT  CAIKW  WtiMiM  MXMAmA  4*ASt£ftCA«X  VISA.  AMD  AMCACAM  POJIOiafl 

OATA  Sn££T&  i 'nl     i      i  lip       jji|  |li|rt|  111  ii   H hini  ■■  illimiii|  tt  ■      1 1  it  mi   i  ila 

DEf  ECtTVl  IMTtftlAL*  Al . 


Prices  are  subject  Id  change  «rilrnui  notietx 
PURCHASE  ORDERS:  Me  accept  purchase  orders  only  when  they  are  accornpanad  by  a  chec* 


RESTOCK  CHARGES:  If  parts  are  nrtumsd  to  MHZ  ELECTRON »CS.  IMC  due  to  customer  error.  Ihe 
cuGlomar  anil  be  held  responsible  for  aii  feet  incurred  and  wiM  be  changed  a  15%  RESTOCK 
CHANGE  *i|h  the  remainder  m  CREDTF  OHLY  The  fotlowtng  rnusl  accompany  any  return.  A  copy  of 
our  itrwoce,  relum  outftoriajlion  number  wfoch  musl  be  obtained  prior  to  shipping  the  marehaiidlte 
back  Returns  must  be  done  within  10  DAYS  of  receipt  of  parce*  Reium  auttHriTation  rwrntiers  can 
be  obtained  by  calling  <6G2j  2*2-8936  or  notifying  us  bf  post  card.  Return  authontalioftS  *m  not  be 
gnnon  out  on  our  8O0  number 


SALES  TAX  AftZONA  restoenis  must  add  6%  sales  tax.  unless  a  signed  AfliZDHA  resale  tax  card 
is  currenth;  on  fHe  wtlh  us.  All  orders  placed  by  persons  out**oe  o*  ARIZONA-  but  delivered  to  per- 
sons in  AR1ZEM4A  are  subfect  to  the  £%  sales  tax 

SHORTAGE  OR  DAMAGE:  AH  claims  for  shortages  or  damages  must  be  mode  wittun  S  DAYS  of 


Wmmiin     receipt  ol  panpoL  Claims  must  Include  a  copy  of  our  inwuce.  aJong  witti  a  relurn  auiftorlxaJJon 

W*^1**        n.MTlf^  .ihirh  r  in  hn  nhf -untwl  hr  .-.-ml nrtlrwn  hit  ml  IflTtTl  Tl^miriT  inirfm  i  rMi^f  r^rtt    AuitVrfl/*- 


oetM  accoupJiSL  w»  wont  •*•*  **  *  «* 


PARTS:  We 

tpOi  ii,.. ejion 


■inh  99c,r>  giqw  ro#  ncu*  tfirniim  AAStkmw  nor  vj™  4p 
Ihe  nghl  to  substitute  or  replace  any  Item  with  a  part  of  equal  or  cornpasabie 


number  wfuch  can  be  obtained  by  contacting  us  at  (607}  242-69)6  or 
lions  cannot  be  on  our  800  number.  All  items  must  be  properly 
pecked  make  sure  to  contact  ine  carrier  so  lhat  they  can  come  out  and 
it  Is  returned  to  us.  Customers  which  do  not  not  try  u4  wHnrin  (his  time 
for  the  entire  order  as  we  will  consider  the  order  complete. 


a  post  card  Authorta- 
f  Hems  mtm  not  property 
the  package  before 
*  1 1 1  be  held  responsible 


OUR  SOO  NUMBEH  IS  STRICTLY  FOR  ORDERS  ONLY  000)  52frOie0.  INFORMATION  GAULS  ARE 
TAKEN  ON  (602)  242-03 16  or  ffJQ2]  242  3037 


Hitler  chaigp 


^*  electronic* 

21 1 1  W.  C AMELB ACK  ROAD 


For  information  call:  (602)  242-3037 


"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  pans 
it  we  are  out  of  stock  of  an  item. " 


PHOENIX,  ARIZONA  6501 S 


Toll  Fret  Number 
800-528*0180 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


Uat  of  Advertisers  on  page  BO 


73  Magazine  •  December,  1984     91 


THE  MOST  AFFORDABLE 

REPEATER 


ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


JUST  LOOK  AT  THESE  PRICES! 


Band 


Kit 


10M,6M,2M,220 
440 


$680 

$780 


Wired/Tested 

$880 
$980 


Both  kit  and  wired  umts  are  complete  wtth  a!l  pans,  modut&s,  hardware*  and  cty&tatSL 

CALL  OR  WRITE  FOR  COMPLETE  DETAILS. 

Ateo  a vaitabfe  for  remote  aim  Unking,  cmsstand,  and  remote  base 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NONE;  TYPICALLY 
0.15  uV  ON  VHFt  0.3  uV  ON  UHF. 

•  SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH 

8  POLE  CRYSTAL  FILTER  &  CERAMIC  FILTER  FOR 
GREATER  THAN  100  dB  AT  ±  12KHZ.  HELICAL 
RESONATOR  FRONT  ENDS,  SEE  R144,  R220, 
AND  R451  SPECS  IN  RECEIVER  AD  BELOW. 

•  OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER- 
PROOF  SQUELCH,  AFC  TO  COMPENSATE  FOR 
OFF-FREQ  TRANSMITTERS,  SEPARATE  LOCAL 
SPEAKER  AMPLIFIER  &  CONTROL 

•  CLEAN,  EASY  TUNE  TRANSMITTER;  UP  TO  20  WATTS  OUT 
(UP  TO  SOW  WITH  OPTIONAL  PA). 


HIGH  QUALITY  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


HIGH-PERFORMANCE 
RECEIVER  MODULES 


TRANSMITTERS 


R1 44/R220  FM  RCVRS  for  2M  or  220  MHz 

0. 1 5uV  sens.;  8  pole  xtaJ  filter  &  ceramic  filter 
in  H  helical  resonator  front  end  for  exceptionaJ 
selectivity,  more  than  -100  dB  at  ±12  kHz, 
best  available  today.  Flutter-proof  squelch. 
AFC  tracks  drifting  xmtrs.  Xtal  Oven  avail. 
Kfl  only  $138. 

R451  FM  RCVR  Same  but  for  uhi  Tuned  line 
front  end,  0,3  uV  sens.  Kit  only  $138. 

R76  FM  RCVR  for  10M,  6M,  2M,  220,  or 

commercial  bands.  As  above,  but  w/o  AFC  or 

hel,  res.  Kits  only  $11 B. 

Also  avail  w/4  pole  filter,  only  S98/kit, 

R1 1 0VHF  AM  RECEIVER  Kit  for  VHF  aircraft 

band  or  ham  bands.  Only  $90. 

R1 10-259  SPACE  SHUTTLE  RECEIVER, 

kit  only  $98, 


•  T51  VHF  FM  EXCITER  lor  TOM,  6M,  2M, 
220  MHz  or  adjacent  bands.  2  Watts  contin- 
uous, up  to  2tt  W  intermittent.  568/kiL 


amlronics 


T451  UHF  FM  EXCITER  2  to3  Watts  on  450 
ham  band  or  adjacent  freq.  Kit  only  $78. 

VHF&UHF  LINEAR  AMPLIFIERS.  Use  on 

either  FM  or  SSB,  Power  levels  from  1 0  to  45 
Watts  to  go  with  exciters  &  xmtg  converters. 
Several  models.  Kits  from  $78. 


A1 6  RF  TIGHT  BOX  Deep  drawn  alum,  case 
with  tight  cover  and  no  seams,  7*8x2  inches. 
Designed  especially  lor  repeaters,  $20. 


ACCESSORIES 


4*      4t      # 


en    5 


HELICAL  RESONATOR  FILTERS  available 
separately  on  pcb  w/connectors. 

HRF-1 44  for  143-1 50  MHz  $38 
HRF-220  for  213-233  MHz  $38 
HRF-432  for  420-450  MHz     £48 

COR  -2  KIT  With  audio  mixer,  local  speaker 

amplifier,  tail  &  time-out  timers.  Only  $38, 

COR- 3  KIT  as  above,  but  with  "courtesy 
beep".   Only  $58. 

CW10  KITS  1 58  bits,  field  programmable, 

clean  audio,  rugged  TTL  logic.  Kit  only  $68. 

DTMF  DECODER/CONTROLLER  KITS. 
Control  2  separate  on/off  functions  with 
iouchtones*,  e.g.,  repeater  and  autopatch. 
Use  with  main  or  aux.  receiver  or  with  Auto- 
patch. Only  590 

AUTOPATCH  KITS.  Provide  repeater  auto- 
patch, reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control  via 
repeater  receiver.  Many  other  features. 
Only  $90  Requires  DTMF  Module, 


NEW  -  SIMPLEX  AUTOPATCH 

Use  with  any  transceiver.  System  includes 
DTMF  &  Autopatch  modules  above  and  new 
Timing  module  to  provide  simplex  autopatch 
and  reverse  autopatch.  Complete  patch 
system  only  $200/krL  Call  or  write  for  details. 


**33 


NEW  LOW-NOISE  PREAMPS     RECEIVING  CONVERTERS   TRANSMIT  CONVERTERS 


Hamtronics  Breaks 
the  Price  Barrier! 

NoNeedtoPay$80to$125 
for  a  GaAs  FET  Preamp, 


FEATURES: 


•Very  Low  Noise:  0.7  dB  VHF,  0.8  dB  UHF 

•  High  Gain:  18to28dB1  Depending  on  Freq. 

•  Wfde  Dynamic  Range  for  Overload  Resistance 

•  Latest  Dual-gate  GaAs  FET,  Stable  Over  Wide 
Range  of  Conditions 

•  Rugged,  Diode-protected  Transistors 

•  Easy  to  Tune 

•  Operates  on  Standard  1 2  to  1 4  Vdc  Supply 

•  Can  be  Tower  Mounted 


MODEL 

LNG-28 

LNG-50 

LNG-144 

LNG-220 

LNG-432 

LNG-40 

LNG-160 


TUNES  RANGE  PRICE 

26-30     MHz  $49 

46-56     MHz  $49 

137-150  MHz  $49 

210-230  MHz  $49 

400-470  MHz  $49 

30-46     MHz  $64 

150-172  MHz  $64 


ECONOMY  PREAMPS 


Our  traditional  preamps,  proven  in  years  of 
service.  Over  20,000  in  use  throughout  the 
world.  Tuneable  over  narrow  range.  Specify 
exact  freq.  band  needed.  Gain  16-20  dB,  NF  — 
2dBorless1VHFunitsavai!ab]e27to300MHz. 
UHF  units  available  300  to  650  MHz. 


P30KS  VHF  Kit  less  case 
P30W,  VHF  Wired/Tested 
P432K  UHF  Kit  less  case 
P432W,  UHF  Wired/Tested 


$18 
$33 
$21 
$36 


HELICAL  RESONATOR 
PREAMPS 


Our  lab  has  developed  a  new  line  of  low-noise 
receiver  preamps  with  helical  resonator  filters 
built  in.  The  combination  of  a  low  noise  amp!  if  ier 
and  the  sharp  selectivity  of  a  3  or  4  section 
helical  resonator  provides  increased  sensitivity 
while  reducing  intermod  and  cross-band  inter- 
ference in  critical  applications,  See  selectivity 
curves  at  right  Gain  =  appro*.  12  dB. 


Model 

Tuning  Range 

Price 

HRA-144 

143-150  MHz 

$49 

HRA-220 

213-233  MHz 

$49 

HRA-432 

420-450  MHz 

$59 

HRA-(  } 

150-174MHz 

$69 

HRA-(  ) 

450-470  M  Hz 

$79 

Modefs  to  cover  every  practical  rf  S.  if  range  to 
listen  to  SSBP  FM,  ATV,  etc,  NF  =  2  dB  or  less. 


VHF  MODELS 

Kit  with  Case  $49 
Less  Case  $39 
Wired  $69 


Antenna 
Input  Range 

28-32 

50-52 

50-54 
144-146 
145-147 
144-144.4 
146-143 
144-148 
220-222 
220-224 
222-226 
220-224 
222-224 


Receiver 
Output 

144-14S 

28-30 
144-148 

28-30 

28-30 
27-27.4 

28-30 

50-54 

28-30 
144-148 
144-148 

50-54 

28-30 


UHF  MO0ELS 

Kit  with  Case  S59 
Less  Case  $49 
Wired  S75 


432-434 
435-437 

432-438 

432-436 

43925 


28-30 
28-30 
144-148 
50-54 
61,25 


SCANNER  CONVERTERS  Copy  72-76,  135- 
1 44,  240-270,  400-42Q,  or  806-894  MHz  bands 
on  any  scanner.  Wired/tested  Only  S88. 


SAVE  A  BUNDLE  ON 
VHF  FM  TRANSCEIVERS! 


FM-5  PC  Board  Kit  -  ONLY  *1 78 

complete  with  controls,  heatsink,  etc. 

1 0  Watts,  5  Channels,  for  2M  or  220  MHz. 


Cabinet  Kit,  complete 
with  speaker,  knobs, 
connectors,  hardware 
Only  S60. 


Whife  supply 
lasts,  get  $60 
cabinet  kit  free  when 
you  buy  an  FM-5  Transceiver  kit. 
Where  else  can  you  get  a  compfete  transceiver 
for  only  $178 


For  SSB,  CWS  ATV,  FM,  etc  Why  pay  big 
bucks  for  a  multi  mode  rig  for  each  bard?  Can 
be  linked  with  receive  converters  for  transceiver 
2  Watts  output  vhf,  1  Watt  uhf. 


ForVHFf 
Model  XV2 
Kit  $79 
Wired  $149 
(Specify  band) 


Exciter 
Input  Range 

28-30 

28-29 

28-30 
2727.4 

28-30 

50-54 
144-146 

50-54 
144-146 


Antenna 
Output 

144-146 
145-146 

50-52 

144-144.4 

220-222* 

22Q-224 

50-52 

144-148 

28-30 


For  U  H  Ff 
Model  XV4 
Kit  $99 
Wired  $169 


26-30 

28-30 
5f>54 
61 .25 

144-1  4S 


432-434 
435-437 
432-436 
439.25 
432-436* 


'Add  $20  for  2 M  input 


-- ■*. 


VHF  &  UHF  LINEAR  AMPLIFIERS.  Use  with 
above.  Power  levels  from  10  to  45  Watts, 
Several  models,  kits  from  $78. 


LOOK  AT  THESE 
ATTRACTIVE  CURVES' 
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Typical  Selectivity  Curves 

of  Receivers  and 

Helicat  Resonators. 


IMPORTANT  REASONS  WHY 
YOU  SHOULD  BUY  FROM  THE 
VALUE  LEADER: 

7.  Largest  selection  of  vhf  and  uhf  kits 
in  the  world 

2.  Exceptional  quality  and  tow  prices  due 
to  large  volume. 

3.  Fas  t  delivery;  most  kits  shipped  same  day. 

4.  Complete,  professional  instruction 
manuals. 

5r  Prompt  factory  service  available  and 
free  phone  consultation. 

6,  fn  business  21  years, 

7  Self  more  repeater  modules  than  aff 
other  mfrs^  and  have  for  years.  Can  give 
quality  features  for  much  lower  cost 


Call  or  Write  for  FREE  CATALOG 

(Send  $1.00  or  4  IRC's  for  overseas  mailing) 
Order  by  phone  or  mail  •  Add  $3  S  &  H  per  order 
(Electronic  answering  service  evenings  &  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


amiromcs,  inc. 

65-D  MOUL  RD.  •  HILTON  NY  14468 
Phone:  716-392-9430 

Hamtronics  ®  is  a  registered  trademark 


DEALER 
DIRECTORY 


Culver  City  CA  Livonia  MI 

Jim's  Electronic^  39 IE)  Sepuheda  Hlv<!.T  Culver  Complete  photovoltaic  systems,  Amateur  radio, 
CltyC A  <MI23Gh  33O-S0O3,  Trade  463-  1S86  San  repeater,  satellite,  and  computer  applications! 
DieRo.  827-5732  fBenoN VI.  Call    Paul    WDBAHG.    Encon    Photavoluiics, 

27600  Schoolcraft   Kuad,  Livonia  MI  4S15Q, 

523-1850. 

San  Jose  CA 

Bay  area's  newest  amateur  radio  store.  New 
&  used  am untu r  radio  sales  &  service.  We 
feature  Kenwood,  ICOM,  Azden,  Yaesu.  Ten- 
Tec.,  Santec  flr  many  pore.  Shaver  Radio,  Inc., 
1775 A  S.  Winchester  Blvd.,  Campbell  CA 
95008,  370^665. 


Fontana  CA 

Complete  lines  ICOM,  DenTron,  Ten-Tec, 
MiratfK.  Ctibte,  Lunar,  over  4000  electronic 
products  For  hobby  kl.  technician,  experi- 
menter. Also  CB  radio,  landmobit^,  Kontgna 
Elttlmnitv  *Wv2A  Sierra  Ave,  Fanfan*  CA 
02335,  822-7710. 


New  Castle  DE 

Factory  Authorized  IJealtrl  Vaesu,  lCOMT  Ten- 
Tec,  KDK.  Kenwood,  AEA,  Kantronics.  Santec, 
Full  line  of  accessories,  No  sales  tax  in  Delaware, 
One  mile  off  1-95.  Delaware  Amateur  Supply. 
71  Mtiiduw  Huad,  New  Castle  DE  19720, 
325-7728. 


Preston  ID 

Boss  WB7BYZ  has  the  largest  stock  of  amateur 
gear  in  tin;  1  ntanrK "intain  West  and  the  best 
prices.  Call  me  for  all  your  ham  needs:,  ttore 
DLrtrilHiting,  75  So,  State,  Preston  ID  83283, 
852-0830. 


Littleton  MA 

The  rdiuhlf  ham  store  serving  NE,  Full  line  of 
ICOM  8r  Kenwood.  Yaesy  HTs,  Drake,  Daiwa, 
W&W  aooessories.  Curtis  &  Trac  keycrs,  LarsenT 
Hustler ,  TelexfHy-Gsin  products.  Mirage 
amps.,  Artron  F.S,T  Alpha  Delta  protector*. 
ABRl.  &  Kaiitn.tnics  instruction  aids,  Whistler 
radar  detectors.  Full  lint?  of  cob*  fittings. 
TEL — COM  Electronic  Communications.,  675 
Creat  R±  {Rl  U9K  Littleton  MA  01460, 
48d-34(X)i'3040, 


Deny  NH 

Serving  the  ham  community  with  new  and  used 
equipment.  We  .stock  and  service  most  major 
lines:  AEA*  Astron,  Azrien,  BccWt  Cushcraft, 
Hy-Gain,  Hustler,  ICOM,  Kenwood,  KLM, 
I.arsen,  Mirage,  Mosiey;  books,  rotors,  cable 
and  connectors,  Business  hours  &-T  Monday 
through  Thursday,  and  9-5  Friday  and  Satur- 
day Bivendeil,  66  Warner  Hill  Road,  Derry  NH 
03038;  434-5371. 


Albany,  New  York 
UPSTATE  NEW  YOHK 

Kenwood,  ICOM,  Ten-Tee,  Bidden,  Cushcraft, 
Larsen,  Hustler,  AHBL,  Hy-Gain,  B&W,  MFjh 
Mirage.  New  and  used  equipment.  Serving  the 
uinateur  co mm  unity  since  1942.  Adirondack 
Electronics.  Inc.,  1091  Central  Avenue,  Albany 
NT  12205,  458-0203  {one  mile  west  of  North  way 
exit2Wl. 


Columbus  OH 

The  biggest  and  best  ham  store  In  the  Midwest 
featuring  Kenwood  and  other  quality  products 
with  working,  displays.  We  sell  only  the  best,  Au- 
thorised KenwOOd  Service.  I  I'm  versal  Amateur 
Radio,  Inc.,  12S0  Aida  Dr.,  Reynoldsburg  (Co- 
lumbus) OH  43068,  586-4207. 


Dallas  TX 

IBM  PC/XT  kits,  supplies,  expansion  prod- 
ucts; irjdfio  restorer  kits  for  pay  TV,  CATVT 
satellite  hobbyists'  electronic  project  Idts/app- 
notes.  More  than  3000  parts  in  stocV;  semlcorv 
ductors;,  ICs,  discrete,  video  accessaries, 
tools,  audio,  automotive,  cabinets,  computer 
peripherals.  Please  write  for  your  free  60-page 
catalog:  Sabet  Electronics,  13850  Floyd  Bd.. 
Sfc,  104,  Dallas  TX  75243;  783-49S0  (formerly 
I.E.}. 


DEALERS 

Your  company  name  and  message  can 
contain  up  to  25  words  for  as  little  as 
$150  yearly  (prepaid).,  or  $15  per 
month  (prepaid  quarterly).  No  men- 
tion of  mail-order  business  or  area 
vode  permitted.  Directory  text  and 
payment  must  reach  us  60  days  in 
advance  of  publication.  For  example,, 
advertising  for  the  March  *S5  issue 
must  be  in  our  hands  by  January  1st. 
Mail  to  73  Magazine,  Peterborough, 
NH  03458.  ATTN:  Nancy  Oampa, 
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THE  FIRST  NAME  IN 
ELECTRONIC  TEST  GEAR 


20  MHz  DUAL  TRACE  OSCILLOSCOPE 


45  MHz  DUAL  SWEEP  OSCILLOSCOPE 


Unsurpassed  quality  hi  an  unbeatable  puce,  Che  Hani  gey  oscillo- 
scope compares  to  others  casting  hundreds  more  Features  include 
a  component  tesling  crrcuil  lor  resistor  capacitor,  digital  Circuit  and 
diode  testing,  •  TV  vide*  sync  Miter1  *  wide  bandwidth  &  high  sensi- 
tivity •  internal  graticule  •  front  pBtip.i  trace  rotator  ■  Z  axis  •  high 
sensWVity  x-y  mode  *  regulated  power  supply  *  builHn  ca  Iterator 
•  rock  solid  irig.genng      *  USA— Add  $10-00  per  unii  lor  postage,  overseas  orders 

add  15%  at  tdtfll  order  lor  Insured  Surface  Mall 


$399 

high  quality  hook  on 
probes  included 


95* 


The  "FtaifOstiy  625  rsadual  nrne  case,  oelayeg  svtfee-c-  unii  1hal  includes  a  tniM1:  >'■ 
signal  delay  line  tu  pflnmil  Clear  slewing  during,  very  shaft  rise  timer;  o'  h;yh  Ire 
quency  waveforms  Other  r&dUiirrs.neiudt,  variable  trigg*i  noldoff  •  20  cali- 
brated aweep  lime  ranges  from  0.5  s^'Cfiv  10  D.2  yS/dW  *  lully  adj^stahle  sweep 
time  •  Xb  sweep  magnification  *  f«vG  logger  source*;  CHI,  CbW.  LIME  EKTernal 
and  lMTerna»  (V  mode}  *  front  pane!-  x-y  Opora^i-ort,  Z  axis  input  *  sum  difler- 
tnre  of  CHI,  arm  CHJ?  waveforms  oiSpJayec  as  single-  trdct1  ■  VwCdi>  gale  and 
SwWp Output  •  3JtO  focus  *  single  Kwt-ep       *  U 5 A  — Add  S1Q.QG  pet  unll  lor  poitaye 
add  15%  of  ioi«l  gid*r  fur  Insurtf*  Surface  Hall 


$799.95* 

high  quality  hook  on 
probes  included 


o»«fSBas  orders 


RAMSEY  0-1100 
V0M  MULTITESTER 

Compact  and  reliably,  designed  10 
service  a  wide  variety  of  equipment. 
Features  include  *  mirror  back 
scale  *  double  jeweled  precision 
moving  cO 1 1  »  double  overload  pro- 
tection •  an  ideal  low  cost  unit  for 
the  beginner  or  as  a  spare  backup 
unit. 


$1995 


test  leads  and 
battery  Included 


HEW  RAMSEY  1200 
VOM  MULTITESTER 

Cbeck  iransistors,  diodes  and 
LEDs  with  this  professorial  quality 
meler  Older  features  include; 
decibel  scale  •  2QK  volt  metering 
system  *  3'ti"  mirrored  scale  • 
polarity  switch  »  20  measuring 
ranges.  *  safety  probes  »  high 
impact  pfa&iic  case 


*2495 


leit  leads  and 
batlery  included 


RAMSEY  0-3100 
DIGITAL  MULTIMETER 

Reliabie .  accurate  digital  mea- 
surements at  an  amazingly  low 
cost  *  in-line  color  coded  push- 
Id  ultons,  speeds  range  selection 
»  abs  plastic  tilt  stand  *  recessed 
input  jack*  *  overload  protection 
on  bH  ranges  *  31$  digit  LCD  dis- 
play with  auto  zero*  auto  polarity 
&  tow  BAT.  indicalor 


$4995 


tesl  leads  and 
battery  Included 


CT-70  7  DIGIT  525  MHz 
COUNTER 

Lab  quality  at  a  breakthrough  price.  Features 

■  3  frequency  ranges  each  with  pre  amp  *  dual 
selectable  gale  limes  •  gate  activity  indicator 
•  50m V  (ftflSO  MHz  typical  sensitivity  »  wide 
frequency  range  »  1  pprn  accuracy 


$11995 


wired  includes 
AC  adapter 


CT^70  kit  ........ 

SP-4  ]>icad  pack. . 


CT-90  9  DIGIT  600  MHz 
COUNTER 

The  most  versa  hie  tor  less  than  $300.  Features  3 
selectable  gate  limes  ■  9  digiis  ■  gale  indicator 

•  display  hold  •  25mV  @  150  MH;  lypical  sen- 
sitivity •  tf>  MHz  ttmefaase  for  WVW  calibration 

•  1  ppm  accuracy 


S14995 


wired  includes 
AC  adapter 


CT-90  kkl    S 129. 95. 

OV-i  0  1  PPM  oven  timebase 59.95 

BP-4  nicad  pack 8.95 


CT-125  9DIGIT1.2GHZ 
COUNTER 

A  9dr.gd  counter  thai  will  outperform  units  cost- 
ing hundreds  more.  •  gale  inoieator  *  24mV  @ 

150  MHz  typical  sensitivity  •  9  digit  display 
■  1  ppm  accuracy  *  display  hold  *  dual  inputs 
with  proa  nips 


s16995 

QP-t  n 1 1;  ad  pack 


wired  Includes 
AC  adapter 


CT-50  8  DIGIT  GOO  MHz 
COUNTER 

A  versatile  lab  bench  counter  with  optional 
receive  frequency  adapter,  which  lurns  the  CT- 

50  into  a  digital  readout  for  inosS  any  receiver 

■  25  rtlV  @  150  MH;  typical  $ert$ilivlty  »  fl  digil 
display  •  t  pprn  accuracy 


*16995  — 

CT-50  kit  .. 

HA-1  receiver  adapter  kit 


$135.95 
..14.9S 


&ROADSAhjO  RH  pqEAMFHtf-i£0 
i ;  »nj-  . 
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DM-700  DIGITAL  MULTIMETER 

Professional  quality  ai  a.  hobbyist  price.  Fea- 
tures include  2^6  different  ranges  and  5  tunc- 
lions  *  %'■&  digit,  a  inch  LED  display  •auto- 
matic decimal  placement  *  automatic  polarity 


$11995 


wired  includes 
AC  adapter 

DM*7pQ  (til $99.95 

wp-1  probe  set *9S 


PS-2  AUDIO  MULTIPLIER 

The  PS'2  is  handy  for  high  resolution  audio 
resolution  measurements,  multiplies  UP  in  fre- 
quency *  great  for  PL  tone  measuremenisSi 
•  multiplied  by  10 or  100  •  0.01  Hz  resolution  ft 
buili-in  signal  preamp/conditioner 


PR-2  COUNTER  PREAMP 

The  PR-2  is  ideal  for  measuring  weak  signals 
from  10  to  t,M»  MHz  •  fiat  25  db  gain  *  BNC 
connectors  *  great  tor  shitting  RF  •  ideal 
receiverVTi/  preamp 


$4995 


$4495 


wired  includes 
AC  adapt#r 


PR-2  kit , $34,95 


PS- IB  GOO  MHz  PRESCALER 

Extends  I  he  range  of  yOui  present  counter  to 
60a  mha  *  2  stage  preamp  •  divide  by  10  cir- 
cuitry •  sensitivity:  25mV  @  ISO  MKr  *  BNG 
connectors  •  drives  any  counter 

Wired  includfif. 
AC  adapter 

PS- TB  K\\   , Jfl&J 


PS-2  kd 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna— BNC  plug  .-  %  8.95 
High  impedance  probe,  light  loading . , .  16.95 
Low  pass  probe,  audio  use  »«■»*•...>«•     16.95 

Direct  probe,  general  purpose  use 13.95 

Tilt  bait,  tor  CT-70,  90, 125  + ,  + . ,  + , , , , , ,     3.95 


VISA 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 


TERMS:  •  satisfaction  guaranteed  *  esfarnirte  for  K3  days^  il  nol  pteased,  return  in 
original  form  for  relunrf  •  add  6%  lor  shipping  and  insurance  to  a  maximum  ol 
£10.00  •  overseas  add  15%  for  surface  mail  *'  CUD  add  12.50  [COD  in  USA  only] 
•  nrrlers  unoer  Sr5.DD  add  $1  50  *  NY  residents  add  7%  sales,  tax  •  9D  day  parts 
warranty  on  all  kits  •  I  year  parts  &  labor  warranty  on  alE  wired  units. 


Penfield,  N,V.  14626    ^m 


*  See  List  of  Advertisers  on  page  30 
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What 

Look  For  In  A 

Phone  Patch 

The  best  way  to  decide 
what  patch  is  right  for  you 
is  to  first  decide  what  a 
patch  should  do.  A  patch 
should: 

•  Give  complete  control  to 
the  mobile,  allowing  full 
break  in  operation. 

•  Not  interfere  with  the 
normal  operation  of  your 
base  station.  It  should 
not  require  you  to  con- 
nect and  disconnect  cab- 
les (or  flip  switches!) 
every  time  you  wish  to 
use  your  radio  as  a  nor- 
mal base  station. 

•  Not  depend  on  volume  or 
squelch  settings  of  your 
radio.  It  should  work  the 
same  regardless  of  what 
you  do  with  these  con- 
trols, 

•  You  should  be  able  to 
hear  your  base  station 
speaker  with  the  patch 
installed.  Remember,  you 
have  a  base  station  be- 
cause there  are  mobiles. 
ONE  OF  THEM  MIGHT 
NEED  HELP 

•  The  patch  should  have 
standard  features  at 
no  extra  cost.  These 
should  include  program- 
mable  toll  restrict  (dip 
switches),  tone  or  rotary 
dialing,  programmable 
patch  and  activity 
timers,  and  front  panel 
indicators  of  channel  and 
patch  status, 

ONLY  SMART  PATCH 
HAS  ALL  OF  THE 
ABOVE. 


Now 
Operators  Can 
Enjoy  An 
Affordable 
Personal  Phone 
Patch.  *  , 

*  Without  an  expensive 
repeater. 

*  Using  any  FM  iranceiver 
as  a  base  station. 

*  Trie  secret  is  a  SIMPLEX 
autopatch,  The  SMART 
PATCH. 

SMART  PATCH 
Is  Easy  To  Install 

To  install  SMART  PATCH. 

connect  the  multicolored 
computer  style  ribbon  cable 
to  mic  audio,  receiver 
discriminator,  PTT,  and 
power.  A  modular  phone 
cord  is  provided  for  con- 
nection to  your  phone  sys- 
tem, Sound  simple?  ,  .  . 
IT  IS! 


ou  are 


?TJ»S*? 


Autopatch,  there's  no  waitii 
for  VOX  circuits  to  drop. 
Simply  key  your  transmitter 

to  take  control. 


TtS 


*•*» 


r 


SMART  PATCH  is  all  you  need  to  turn  your  base  station  into  a  per- 
sonal autopatch.  SMART  PATCH  uses  the  only  operating  system 
that  gives  the  mobile  complete  control.  Full  break-in  capability  al- 
lows the  mobile  user  to  actually  interrupt  the  telephone  party. 
SMART  PATCH  does  not  interfere  with  the  normal  use  of  your  base 
station.  SMART  PATCH  works  well  with  any  FM  transceiver  and  pro- 
vides switch  selectable  tone  or  rotary  dialing,  toll  restrict, 
programmable  control  codes,  CW  ID  and  much  more. 

To  Take  CONTROL  with  Smart  Patch 
-Call  800-327-9956  Ext.  101  today. 
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Communications  Electronics  Specialties,  Inc. 

RO-  Bok  2930,  Winter  Park,  Florida  32790 

Telephone:  (305)  645-0474       Or  call  toll-free  (800)327-9956 


How  To  Use 
SMART  PATCH 

Placing  a  call  is  simple. 
Send  your  access  code 
from  your  mobile  (exam- 
ple: *73).  This  brings  up 
the  Patch  and  you  will 
hear  dial  tone  transmitted 
front  your  base  station. 
Since  SMART  PATCH  is 
checking  about  once  per 
second  to  see  if  you  want 
to  dial,  all  you  have  to  do 
is  key  your  transmitter, 
then  dial  the  phone  num- 
ber. You  will  now  hear 
the  phone  ring  and  some- 
one answer.  Since  the  en- 
hanced control  system  of 
SMART  PATCH  Is  con- 
stantly checking  to  see  if 
you  wish  to  talk,  you  need 
to  simply  key  your  trans- 
mitter and  then  talk. 
That's  right,  you  simply 
key  your  transmitter  to 
interrupt  the  phone  line. 
The  base  station  auto- 
matically stops  transmit- 
ting after  you  key  your 
mic.  SMART  PATCH  does 
not  require  any  special 
tone  equipment  to  control 
your  base  station.  It  sam- 
ples very  high  frequency 
noise  present  at  your 
receivers  discriminator  to 
determine  if  a  mobile  is 
present.  No  words  or  sylla- 
bles are  ever  lost. 


SMART  PATCH 
Is  All  You  Need 
To  Automatically 
Patch  Your  Base 
Station  To  Your 
Phone 


Use  SMART  PATCH  for: 

*  Mobile  {or  remote  base} 
to  phone  Line  via  Simplex 
base,  (see  fig  1.) 

*  Mobile  lo  Mobile  via  in- 
terconnected base  sta- 
tions for  extended  range, 
(see  fig.  2.) 

•  Telephone  line  to  mobile 
(or  remote  base). 

•  SMART  PATCH  uses 
SIMPLEX  BASE  STA- 
TION EQUIPMENT,  Use 
your  ordinary  base  sta- 
tion. SMART  PATCH 
does  this  without  inter- 
fering with  the  normal 
use  of  your  radio. 


WARRANTY? 

YES,  180  days  of  warran- 
ty protection.  You  simply 
can't  go  wrong. 
An  FCC  type  accepted 
coupler  is  available  for 
SMART  PATCH. 
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The  DX  is  better  out  here. 
Ask  anyone  who  owns  an  FT-726R 


Its  true,  Linking  up  to  OSCAR  10  is 
the  one  sure  way  to  bring  the  world 
into  your  ham  shack.  No  matter 
where  your  shack  is. 

FT-726R  owners  know.  "Ibu'll  find 
them  working  the  world  from  their 
apartments.  Attics,  And  from  their 
antenna-restricted  neighborhoods. 

They'll  even  boast  of  a  signal 
quality  and  DX  potential  that  would 
make  any  20-meter  operator  envious, 
Regardless  of  whene  we  are  in  the 
sunspot  cycle. 

In  feet,  the  FT-726R  is  the  world's 
most  popular  link  to  OSCAR  10. 

And  for  good  reason.  This 
2-meter  10-watt  rig  gives  you  full 

cross-band  duplex  capabil- 
- ,     ity  Simply  plug  in  two 


optional  modules,  one  for  435-MHz 
operation,  another  for  cruss-band 
duplex. 

"sfou  can  set  up  your  earth  station 
just  about  anywhene.  All  you  need 
is  the  726  and  two  "6gi  antennas: 
435-MHz  for  transmit  and  2-roeterc 
for  receive. 

Even  as  a  conventional  base 
station,  the  FT-726R  is  a  real  standout 

>fou  can  choose  from  three  operat- 
ing modes:  5SB<  FM  or  CW  Expand 
to  three-band  operation  with  your 
choice  of  optional  modules  for  10 
meters,  6  meters.  430-4*3  MHz 
and  440-450  MHz. 

Then  store  your  preferred  fre- 
quencies and  modes  into  the  eleven 
memories  for  instant  recall.  With 


pushbutton  transfer  capability  to 
either  of  two  VFO  registers.  And 
versatile  scanning  functions  you'd 
expect  from  a  >&esu  nadio. 

Plus  you  get  a  lot  more  extras, 
including  a  built-in  speech  processor 
all-mode  squefch  and  a  noise  blanker 

So  no  matter  where  your  shack 
is,  let>&esu's  FT-726R  introduce  you 
to  OSCAR  10.  The  world  is  waiting. 


Ykesu  Electronics  Corporation 

6851  Wilthall  \%  Paramount  CA  90723 
(2B)  633-4007 

Yaesu  Cincinnati  Service  Center 

9070  Gold  Rark  Drive,  Hamilton,  OH  45011 

(513)874-3100 

^83 


Prices  and  specifications  subject  to  change  without  notice. 


TS-430S  "Digital  DX-terity!" 
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TS-430S  Optional  Accessories 
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